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PREFACE. 



In the following pages it has been the compiler's 
purpose to collect the principal tables and formulas 
of which the Electric Street Railway Engineer 
makes use in his practical, every-day work, and to 
arrange them in such brief, concise form as shall 
enable him to refer to any desired one with the 
least possible inconvenience. 

To this end only those tables and formulas in 
daily use, and which are for the most part com- 
plete in themselves, have been inserted. Those 
referring to subjects which require special re- 
search have been purposely excluded, since if it 
is necessary to consult works of wider scope for 
the greater part of the required information, it will 
involve no additional labor to obtain from the 
same soiirces all such information, thus leaving 
^lis book so much the more concise in form, and 

Sierefore more convenient for reference to its par- 
cular subjects. 
Not being in any sense a text-book, but essen- 
illy a reference book for engineers, who arc 
imiliar with the use of these tables and formulas, 
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explanatory notes and examples have been omitted 
as superfluous. 

While not always following what might be 
termed the natural order, the tables and formulas 
do follow a logical order, beginning with the steam 
plant and passing successively through cars and 
their equipment, overhead work, track work, and 
miscellaneous tables and formulas. 

A number of the tables and formulas are origi- 
nal, while many others have been modified and 
extended to adapt them to the conditions imposed 
in electric street railway work. 

The works of Thurston, Clark, Trautwine, Moles- 
worth, Has well, Munro and Jamieson, Perrine, 
Wright, Godwin and others have been freely con- 
sulted. 
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HYFEKBOLIC L06ABITHM8. 



From 1.05 to 10, advancing by .05 with average diflfer- 
ence for each intervening .01. 



No. 




1.05 
1.10 
1.15 
1.20 



1 
1 
1 
1 
1 



25 

ao 

35 
40 
45 



1.50 
1.55 
1.60 
1.65 
1.70 

1.75 
1.80 
1.85 
1.90 
1.95 

2 

2.05 

2.10 

2.15 

2.20 

2.25 
2.30 
2.3"> 
3.40 
2.45 

2.60 
2.55 
2.60 
2.65 
2.70 



Log. 




.0483 
.0953 
.131)8 
.1823 

.2231 
.2624 
.3001 
.3»U> 
.3716 

.4055 
.4383 
.4700 
.5008 
.5306 

.5596 
.5878 
.6152 
.6419 
.6678 

.6931 

.7178 
.7419 
.7655 
.7885 

.8109 
.8329 
.8544 
.8755 
8961 

.9163 
.9361 
.9555 
.9746 
.993:5 



Dif. 



.00976 

.0093 

.0069 

.00&5 

.00816 

.00786 
.00754 
.00728 
.00702 
.00678 

.00656 
.00634 
.00616 
.00596 
.0058 

.00564 
.00548 
.00534 
.00518 
.0050'i 

.00494 

.00482 

.00472 

.0046 

.00448 

.0044 
.00 J3 
.00425 
.00412 
.00404 

.00396 
.00388 
.00.^82 
.00374 
.00366 



No. 



2.75 
2.80 
2.85 
2.90 
2.95 

3 

3.05 

3.10 

3.15 

3.20 

3.25 
3.30 
3.35 
3.40 
3.45 

3.50 
3.55 
3.60 
8 65 
3.70 

3.75 
3.80 
8.85 
3.90 
3.95 

4 

4.05 
4.10 
4.15 
4.20 

4.25 
4.30 
4.;j5 
4.40 
4.45 



Log. 



1.0110 
1.0296 
1.0473 
1.0tM7 
1.0818 

1.0986 

1.1151 
1.1314 
1.1474 
1.16:32 

1.1787 
1.19:39 
1.2090 
1.2238 
1.2384 

1.2528 
1.2669 
1.2809 
1.2947 
1.3083 



.3218 
.3:350 
.3481 
.:3()I0 
.3737 



1.3863 
1.3087 
1.4110 
1.4231 
1.4351 

1.4469 
1.4586 
1.4702 
1.4816 
1.49*^ 



Pif. 



.0036 

.00354 

.00348 

.00342 

.00336 

.0033 

.0a326 

.0032 

.00^16 

.0031 

.00304 
.00302 
.00296 
.00292 
.00288 

.00282 

.0028 

.00276 

.00272 

.0027 

.00264 
.00262 
.00258 
.00254 
.00252 

.00248 

.00246 

.00242 

.0024 

.00286 

.00234 
.00232 
.00228 
.00226 
.00222 



ETPEEBOIIC LOOABITRUB.— Continued. 



No. 



Log. 



4.50 


1.5041 


4.56 


1.6161 


4.00 


1.5961 


4.05 


1.5869 


4.70 


1.5476 


4.75 


1.5581 


4.80 


1.5686 


4.85 


1.5790 


4.00 


1.5892 


4.05 


1.5994 


5 


1.6094 


5.05 


1.6191 


5.10 


1.6292 


5.15 


1.6390 


5.ao 


1.W87 


6.25 


1.6582 


5.00 


1.6677 


5.35 


1.6771 


5.40 


1.6864 


^5.45 


1.6956 


5.50 


1.7047 


5.55 


1.7138 


5.60 


1.7-^28 


5.65 


1.7317 


5.70 


1.7405 


5.75 


1.7492 


5.80 


1.7579 


5.85 


1.766-1 


5.90 


1.77.50 


5.05 


1.7834 


6 


1.7918 


6.05 


1.8001 


6.10 


1.8083 


6.15 


1.8165 


6.20 


1.8245 


C.25 


1 8396 


6.30 


1.8405 


6.35 


1.8485 




.0022 

.00;!2 

.00216 

.00214 

.0021 

.0021 

.00206 

.00204 

.00204 

.002 

.002 

.00196 

.00196 

.00194 

.0019 

.0019 

.00188 

.00186 

.00184 

.00182 

.00182 

.0018 

.00178 

.00176 

.00174 

.00174 
.00171 
.00171 
.00168 
.00168 

.00166 
.00164 
.00164 
.00161 
.00161 

.00159 
.00159 
.00156 



No. 


Log. 


6.40 


1 8568 


6.45 


1.8641 


6.50 


1.8718 


6.55 


1.8795 


6.60 


1.8871 


6.66 


1.8946 


6.70 


1.9021 


6.75 


1.9095 


6.80 


1.9169 


0.86 


1.9242 


6.00 


1.9615 


6.95 


1.9887 


7 


1.9459 


7.06 


1.9530 


7.10 


1.9601 


7.15 


1.9671 


7.20 


1.9741 


7.25 


1.9810 


7.30 


1.9679 


7.85 


1.9947 


7.40 


2.0015 


7.45 


2.0062 


7.50 


2.0149 


7.55 


2.0:415 


7.60 


2.0281 


7.65 


2.0847 


7.70 


2.0412 


7.75 


2,(VI77 


7.80 


2.0541 


7.85 


2.0605 


7.90 


2.0669 


7.95 


2.0732 


8 


2.0795 


8.a5 


2.0657 


8.10 


S.0919 


8.15 


2.0980 


8.20 


2.1011 


8.25 


2.1102 



DIf. 



.00156 
.00154 
.00154 
.00152 
.0015 

.0015 

.00148 

.00148 

.00146 

.00146 

.00144 
.00144 
.00142 
.00142 
.0014 

.0014 

.00188 

.00138 

.00136 

.00196 

.001S4 
.00134 
.00132 
.00182 
.00182 

.0018 

.0013 

.00128 

.00128 

.00128 

.00126 
.00126 
.00124 
.00124 
.00122 

.00122 
.00122 
.00122 



HTFEIIBOLIC hWABlTBMn,— Continued, 



No. 



8.80 
8.35 
8.40 
8.45 
8.50 

8.55 
8.60 
8.65 
8.70 
8.75 

8.80 
8.85 
8.90 
8.95 


9.05 
0.10 
9.15 



Log. 



2.116S 
2.1288 
2.1282 
2.1342 
2.1401 

2.1450 
2.1518 
2.1570 
2.1633 
2.1691 

2.1748 
2.1804 
2.1861 
2.1917 
2.1972 

2.2028 
2.S063 
2.2188 



Dif. 



.0012 

.00119 

.00119 

.00118 

.00117 

.00117 
.00116 
.00115 
.00115 
.00114 

.00113 
.00118 
.00112 
.00111 
.00111 

.0011 
.0011 
.00108 



No. 



Lof?. 



9.20 


2.2192 


9.25 


2.2246 


9.30 


2.2800 


9.85 


2.2854 


9.40 


2.2407 


9.45 


9.2460 


9.50 


2.2613 


9.55 


2.26G5 


9.60 


2.2618 


9.65 


2.2670 


9.70 


2.2721 


9.75 


2.2778 


9.80 


2.28^4 


9.85 


2.2875 


9.90 


2.2925 


9.95 


2.2976 
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2.3026 



Dif. 



.00106 
.00108 
.00108 
.00106 
.00106 

.00106 
.00105 
.00105 
.00104 
.00103 

.00103 
.00102 
.00102 
.00101 
.00101 

.001 
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11 

11 
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TEBHIKAL PSESSITBE RATIOS. 



Olearauce. 



Cut-off. 






1.76 


8 


Ratio. 


Ratio. 


Ratio. 


.1 


.1155 


.1262 


.1251 


.14 


.1504 


.1666 


.1809 


.1909 


.2 


.2187 


.2233 


.25 


.2629 


.2718 


.3125 


.3243 


.3325 


.3333 


.8445 


.3527 


.375 


.3858 


.8819 


.4 


.4103 


.4174 


.4875 


.4472 


.4539 


.5 


.5086 


.5145 


.6-.J5 


.6:il7 


.6359 


.75 


.7543 


.7555 


.8 


.80:« 


.8058 


.9 


.9017 


.9029 



Ratio. 



.1428 
.1666 
.2063 
.2381 

.2857 

.3452 
.3651 
.4048 
.4285 
.4643 

.5238 
.6428 
.7619 
.8095 
.9047 
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Ratio 



.1743 
.1972 
.2354 
.2660 
.3119 

.3692 
.8883 
.4266 
.4495 
.4839 

.5413 
.6559 
.7706 
.8163 
.9062 



To find the (tlieoretical) absolute terminal pressure, 
multiply the absolute initial pressure by the number 
opposite the given cut-off and in the column correspond- 
ing to the percentage of clearance. 



SAYING OF FUEL BY HEATING FEED WATER. 

In per cent. Steam at 100 lbs. gau^e pressuie. 



Final Tem- 
perature 


Initial Temperature Feed Water in 
Degrees F. 


Feed 
Water, F. 


50 


60 


70 

4.81 
12.26 
15.74 
20.12 


125 


210 


125 
210 
250 
SOO 


6.44 
13.76 
17.19 
21.49 


5.62 
13.01 
10.48 
20.81 


7.a3 
11.5 
16 1 


3.98 
8.97 



The variation between 70 lbs. ami 150 lbs. pauge 
pressure is practically negligible compared with the 
above. 
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in Inches. 
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AMEBICAH COALS. 



State. 



Coal. 

Kind of Coal. 



Penn. Anthracite 

4( it 

" Cannel... .'.'!!!!!!!! 
** ConnellsTille 

" 8emi-bituminou8. . . 

'* Stone's Gas. 

'* Tou^rhiogheny 

" Brown 

Kentucky. Coking. 

** Cannel 

LIgrnite*. !!.*.' .*..*! 

Illinois. Bureau Co 

** Mercer Co 

" Montauk 

Indiana. Block 

Coking 

** Cannel. 

31aryland. Cumberland . . 

Arkansas. Lignite 

Colorado. '* 

Texas. ** .'.'.'..'... 

Washington Ter. Lignite.. 

Pennsylyania. Petroleum 



Percent 

of 

Ash. 



8.49 
6.18 
2.90 
15.1B 
6.50 

10.70 
5.00 
5.60 
9.50 
2.75 

2.00 
14.80 



7. 
5. 
5. 



00 
20 
60 



5.50 
2.50 
5.66 
6.00 
13.88 

5.00 
9.25 
4.50 
4.50 
8.40 



Theoretical Value. 



In Heat 
Units. 



14,199 
13,685 
14,221 
13,143 
18,368 

18,15S 
14,021 
14,265 
12,824 
14,891 

15,198 
18,860 
9,326 
13,026 
13,128 

12,669 

l9,Uotf 

14,146 
18,097 
12,226 

9,215 
18,562 
18,866 
12,962 
11,551 

20,746 



Pounds 

of Water 

Evap. 



14.70 
14.01 
14.72 
18.60 
13.84 

18.62 
14.51 
14.76 
12.75 
14.89 

16.76 
13.84 
9.65 
18.48 
13.58 

13.10 
14.88 
14.64 
18.56 
12.65 

9.54 
14 04 
14.35 
13.41 
11.96 

21.47 



The weight of solid coal varies from 80 lbs. to 100 lbs. 
^ per cubic foot. 

The weight of heaped coal varies from 45 lbs. to 56 
lbs. per cubic foot. 
^ The bulk of one ton of heaped coal varies from 50 to 40 
; cubic feet. 
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AHEBICAK WOODS. 



Kind of Wood. 


Weight 

per 
Cord. 


Value iu Tons Coal. 


Anthracite. 


Bituminous 


Hickory— Shell-baric .... 

White oak 

Hickory— Red-heart 

Southern pine 


4469 
8821 
8705 
3375 
3254 

8126 
2878 
2680 
2325 
2137 

1904 

1868 


.606 

.52 

.504 

.459 

.443 

.425 
.891 
.364 
.316 
.291 

.259 
.254 


.563 
.481 
.467 
.425 


Red oak 


.41 


Beech 

Hard maple 


.394 
.863 


Vireinia pine 


.338 


Spruce 

New Jersey pine 

Yellow " 


.293 
.269 

.24 


White 


.235 



HEIGHT ANB DBAUGHT POWER OF 
CHIMNEYS. 



Height of 


Draught Power 


Height of 


Draught Power 


Chimney 


in Inches of 


Chimney 


in Inches of 


in Feet. 


Water. 


in Feet. 


Water. 


10 


.078 


80 


.585 


20 


.146 


90 


.657 


30 


.219 


100 


.780 


40 


.292 


120 


.876 


50 


.365 


150 


1.095 


60 


.438 


175 


1.277 


70 


.511 


200 


1.460 
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Area. 
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WZieHT PES SQUABE FOOT BOLLED lEOI. 
IE P0UEB8 ; AEB WEIGHT OF IBOH STACKS 
FEB FOOT HEIGHT ANB INCH BIAKETEB. 

(10 per cent added for overlap and riTets.) 
For steel add l-48th. 



Number 
B.W.G. 


Size in 

Fractions 

Inch. 


Thick- 
ness in 
Decimals 
Inch. 


Weight 

per Square 

Foot. 


Weight Stack 
jperFoot 
HeJRht and 

Inch Diameter 




H 


.875 


15. 


4.82 







.840 


13.7 


8.945 




5-10 


.8125 


12.5 


8.6 


1 




.SOO 


12.1 


8.484 


2 




.284 


11.4 


8.283 


3 




.259 


10.4 


2.995 




H 


.250 


10. 


2.88 


4 




.288 


9.6 


2.764 


6 




.220 


8.85 


2.548 


6 




.208 


8.17 


2.352 




a-io 


.187 


7.5 


2.16 


7 




.180 


7.24 


2.085 


8 




.165 


6.65 


1.915 







.148 


5.96 


1.716 


10 




.184 


5.40 


1.665 




^ 


.125 


5. 


1.44 


11 




.120 


4.88 


1.891 


12 




.109 


4.40 


1.267 


14 




.083 


8.84 


.962 


16 




.066 


2.62 


.754 




1-16 


.062 


2.5 


.72 


18 




.049 


1.97 


.567 



Brick Lining for Stacks. 

Allowing If'-' air space between stack and lining: 

Bricks 8i" x 4" x 2", laid without mortar; 

Uning 8i" (one brick) thick; 

Number of bricks per foot in diameter of stack and 
per foot of height = 47. 
Allowing I" air space between stack and lining: 

Bricks 8^" X 4" X 2", laid without mortar; 

Lining 4" (one brick) thick; 

Number of bricks per foot in diameter of stack and 
per foot of height = 25. 
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BBICX8L 

Tlie following table gires the usual dimensiona of the 
bricks of some of the principal makers ; 



Description. 


Inches. 


Description. 


Inches. 


Baltimore front. . . 
PhUadelphia front 
Wilmington front. 

Trenton front 

Croton 


 

8iX4iX3t 

8*X4 X8* 
8iX8fX2t 


Maine 

Milwaukee. . . 
North Biver.. 
Trenton 

Ordinary — 


7*X8|X8| 

skx^x^ 

8 xstxaj 

8 X4 X8i 
1 8 X4iX2* 


Colabaugh 



Firebrick. 

Valentine's (Woodbridge, N. J.) 8} X 4f x 2^ in. 

Downing's (Allentown, Ta.) 9 X 4i x Si ** 

Wriohts per Oubic Foot. In Pounds. 

Best pressed brick 160 

Commonhard '* 135 

brick 112 

Softbrick 100 

Fine " 187 



BBICKWOBX IK F0UNDATI0H8 AHD WALLS. 

Based on following dimensions : 8i X 4 x 2. 



Thickness 

of Joints in 

Inches. 



Proportion of 

Mortar to 

Whole Mass. 

% 



10.8 
20.8 
29.2 
36.4 
42.8 



Bricks per 
Cubic Foot. 



23.5 
20.7 
18.5 
16.6 
14.9 



Bricks per 

Superficial 

Foot and Inch 

of Thickness. 



1.8 

l.ra 

1.54 

1.39 

1.25 



H0BSE-P0WER8 OF IBOK AKS STEEL SHAFTS 
FOB eiYEN BIAMETEB AND SPEED. 

Head shafts, or- those subjected to extra 

strains H.P. = —^ 

125 

Une shafts H.P. = ^^ 

100 

7)SR 

<^'"«' *»''«• ^-^-^ 

D = diameter in inches. 
R = reyolutions per minute. 
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APPSOXIICATE WEIOHTB OF TRUCKS. 



Kind. 


Weight. 


Single truck for motor car 

MAzinmin tnwMon, ,..--- 


8500 lbs. 
dOOO '' 


Pivotal, motor car 

" trail car 


3000 " 
1500 " 


Radial 


8700 " 


RunninflT sear 


1500 " 







TOBQUE AHB H0K8E-P0WEB. 

H.P. PER Lb. Appued at Pbriph. at 100 Rev. per Mik. 



Diameter 
Wheel. 


26" 


88" 


80" 


83" 


86" 


H.P. 


.02063 


.02221 


.0238 


.02618 


.02856 



Pounds at Periphery per H.P. at 100 Rev. per Mnr. 



Diameter 
Wheel. 


26" 


28" 


30" 


88" 


86" 


Lbg. 


48.481 


45.018 


42.017 


88.197 


35.014 



Lbs. = 



126050.9 X H.P. 
Diam. x rev. 



H.P. = .00000793 X diam. wheel X rev. x lbs. at periph. 
H.P. per lb. at periph. at one mile per hour = .008867. 
Lbs. at periph. per H.P. at one mile per hour = 374.9. 

REVOLTJTIONS FEB MINUTE AT ONE MILE 

FEB HOUB. 



Diameter 
Wheel. 


26" 


28" 


30" 


88" 


86" 


Rev. 


12.93 


12 


11.2 


10.18 


9.836 



Rev. = 



836.12 
diam.* 
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MILES FEB HOUE IN FEET FEB MIHUTE 
AKD FEB SECOND. 



Feet 

per 

Second. 



Miles 


Feet 


Feet 


Miles 


Feet 


per 
Hour. 


per 
Minute. 


per 
Second. 


per 
Hour. 


per 
Minute. 


1 


88 


1.46 


16 


1,406 


2 


176 


2.94 


17 


1,496 


3 


264 


4.4 


18 


1,584 


4 


352 


5.87 


19 


1,672 


5 


440 


7.83 


20 


1,760 


6 


648 


8.8 


21 


1,848 


7 


616 


10.26 


2!i 


1,936 


8 


704 


11.73 


23 


2,024 


9 


792 


13.2 


24 


2,112 


10 


880 


14.67 


25 


2,200 


11 


968 


16.13 


26 


2,288 


12 


],056 


17.6 


27 


2,376 


13 


1,144 


19.07 


28 


2,464 


14 


1,232 


20.52 


29 


2,552 


15 


1,320 


22 


30 


2,640 



23.47 

24.93 

26.4 

27.86 

29.33 

80.8 

32.26 

33.72 

35.2 

36.67 

38.14 

39.6 

41.04 

42.50 
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HEADWAT, SFEEB, AND TOTAL NUMBEB OF 

CABS. 

Total number of cars on a given length of street on 
which cars are running both ways = (length of street X 
120) -»- (headway in minutes X speed in miles per hour). 
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POLES. 

Dimensions and Weights Wbouoht-Ibon and Steel 

Poles. 



Length. 


Diameter. 


Weights. 


27' 
28' 
30' 
30' 
28' 
30' 


6", 4", 3" 
6", 6", 4" 
6", 5", 4" 
7", 6", 6" 
8", 7", 6" 
8". 7", 6" 


350 lbs. to 515 lbs. 
475 " to 726 '* 
510 " to 775 " 
600 " to 1000 *' 
775 " to 1260 " 
825 " to 1350 " 



Cubic Contents of Wooden Poles, in Feet. 



Length. 


Diameter. 


Section. 


• 

Cubic Feet. 


27' 
27' 
27' 
28' 
28' 


6"x 8" 
7"x 9" 
7"x 9" 
7"x 9" 
7"x 9" 


Circular 

Octagonal 

Circular 

Octagonal 


7.36 
9.56 

10.1 
9.92 

10.46 


28' 
28' 

ao' 

80' 
80' 


8"xlO" 
8"xlO" 
7"x 9" 
7" X 9" 
8" X 10" 


Circular 

Octagonal 

Circular 

Octagonal 

Circular 


12.52 

13.2 

10.63 

11.21 

13.41 


30' 
30' 


8" X 10" 
9"xl8" 


Octagonal 


14.15 
19.06 



AVEBAQE WEieHTS OF VAEIOUS WOODS, IN 

POUNDS. 



Kind. 



Live oak 

White oak 

Red " , 

Chestnut 

Southern yellow pine.. 
Northern " " .. 
Long-leaf '* " .. 

Norway pine 

Spruce 

Hemlock 



Condition. 



Perfectly dry 



(I 

t4 

(I 
(( 



l( 
(t 
l( 
Ci 



Unseasoned 
Perfectly dry 






Weight per 
Cubic Foot. 



59 
48 
85 
41 
45 

34 
65 
46 
25 
25 



The weight of green woods may be from one-flfth to ( 
half greater than the weight when perfectly dry. 
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DIP nr 


SPAN WIBE. 






The following tables giTe the dip of the span wire in 


inches under the combined weight of span wire and 


trolley wire for various spans and strains. Length of 


trolley wire between supports, 125'. Weight of trolley 


wire, 319 lbs. per 1000'. Weight of span wire, 210 lbs. per 


1000'. 


Single Trolley Wire. 


Span in 


strain on Poles, in Pounds. 


Feet. 


500 


800 


1000 


1500 


2000 


2500 


3000 

2.8 
3.3 


30 
40 
50 
60 
70 


7.8 
10.6 
13 6 
16.7 
19.9 


4.9 

6.5 

8.6 

10.4 

12.4 


3.9 
5.3 
6.8 
8.8 
9.9 


2.6 
3.5 
4.5 
6.6 
6.6 


1.9 
2.7 
3.4 
4.2 
4.9 


2.7 
8.3 
4 


80 

90 

100 

110 

120 


23.2 

26.7 

30.3 

84 

37.9 


14.5 
16.7 
18.9 
21.3 
23.7 


11.6 
13.4 
15.2 

17 
18.9 


7.7 

8.9 

10.1 

11.3 

12.6 


5.6 
6.6 
7.6 
8.5 
9.5 


4.6 
5.3 
6.1 
6.8 
7.6 


3.9 
4.5 
5.1 
5.7 
6.3 



Two Trolley Wires, 10' Apart. 



T 




Strain on Poles, in Pounds 


• 










, 








Feet. 


500 


800 


1000 


1500 


2000 


2500 


3000 


3500 


40 


15.4 


9.6 


7.7 


5.1 


3.9 


8.1 






50 


20.8 


13 


10.4 


6.9 


5.2 


4.2 






60 


26.3 


16.4 


13.1 


8.8 


6.6 


5.8 


4.4 




70 


31.9 


19.9 


15.9 


10.6 


8 


6.4 


5.3 




80 


37.6 


23.5 


18.8 


12.5 


9.4 


7.5 


6.3 


5.4 


90 


43.5 


27.2 


21.8 


14.5 


10.9 


8.7 


7.8 


6.2 


100 


49.5 


30.9 


24.8 


16.5 


12.4 


9.9 


8.8 


7.1 


110 


55.6 


34.7 


27.8 


18.5 


13.9 


11.1 


9.8 


7.9 


120 


61.9 


88.7 


30.9 


20.6 


15.5 


12.4 


10.8 


8.7 
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The folk) wing tables give the dip in feet and inches of 
t^o. B. & S. copper trolley wire between spans US' apart, 
Eind the strain in pounds, for various temperatures : 

Initial Maximum Strain 2000 Lbs. 



Temperature F. 


Dip. 


Strain. 


-W 


8.7" 


2000 lbs. 


O* 


9.7" 


774 " 


82» 


V 6" 


416 " 


60* 


r 10" 


840 " 


70<» 


2' 1" 


800 " 


w> 


2' 4" 


267 " 


10* 


8.7" 


2000 " 


82» 


1' 2" 


584 " 


60® 


r 6" 


416 " 


70<» 


r 10" 


840 " 


90« 


2' 1" 


300 " 


32* 


8.7" 


2000 " 


60« 


1' 


628 " 


70«» 


1' 6" 


440 " 


90* 


1' 10" 


840 " 



From the preceding tables the proper height of eye- 
M>lts can be determined for various spans and tempera- 
;ures with a given minimum height of trolley wire above 
he track. 
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BESISTANCES BA8EB OK 8TAKBABD ADOPTED 

BT A. I. E. E. 

Vis. : Resistance one mil-foot soft copper wire at 0° C. = 
9.618 legal ohms. 

Cj = CJil - .00B87« + .000009009f »). 

Bf = JB^d + .00887* + .00000507<»). 
t in degrees centigrade. 

Resistance one mil-foot 70" F. = 10.4228. Assuming cod- . 
ducUvity at this resistance = 100, with 

C=99, i? = 10.5281 legal ohms. 
C = 98, R = 10.6355 " 
C = 97, i? = 10.7452 " 

Resistance in legal ohms x 1.0112 = resistance in B. A. 
ohms. 

By Matthiesskn^s Standard. 

Resistance hard-drawn copper wire = resistance 8of^ 
drawn copper wire X 1.0226. 

Expansion of copper per degree F. = .000009545. 

" C. = .000017182. 

BBEAKINO WEIOHTS COPPEB AKB SILICON 

BRONZE WIRES. 

Breaking weight hard-drawn copper wire per 1000 C. M. 

= 47.12 lbs. 
Breaking weight soft-drawn or annealed copper wire per 

1000 C. M. = 26.69 lbs. 
Breaking weight No. B. & S. hard-drawn copper wire 

= 4973 lbs. 
Breaking weight No. B. & S. soft-drawn or annealed 

copper wire = 2817 lbs. 
Breaking weight silicon bronze wire per square inch, 80920 

lbs. 
Breaking weight No. 4 B. W. Q. sUicon bronze wire, 3600 

lbs. 
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WEIGHTS OF COPPER AND SILICOIT BBONZE 

WIBES. 

Weight copper wire per mile = ^^7* 

CM. 



ti 



(( 



(( ii 



1000 ft. = 



330.858' 



Weight of silicon bronze wire approximately the same 
as corresponding size in copper. 

WEIGHTS OF IBOir AND STEEL 'WISE. 





Diameter 


Weight per 1000'. 


No. 


in 




B. &S. 


lu 

Mils 








AX&AAJ3# 


Wrought Iron. 


Steel. 


0000 


460 


561 


566 


000 


409.64 


445 


449 


00 


364.8- 


353 


356 





334.86 


280 


282 


1 


S89.3 


222 


224 


2 


267.68 


176 


178 


3 


229.42 


139 


141 


4 


204.31 


111 


112 


5 


181.94 


87.7 


88.5 


6 


162.02 


69.6 


70.2 


7 


144.28 


55.2 


65.7 


8 


128.49 


43.8 


44.1 


9 


114.43 


84.7 


35 


10 


101 89 


27.5 


27.8 


11 


90.74 


21.8 


22 


12 


80.81 


17.3 


17.5 
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WEIGHTS AHD TENSILE STRENGTH £. B. B. 
GALVANIZED TELEGRAPH WIRE. 



No. B, W. G. 


Weight per Mile. 


Breaking Weight. 


4 


rao 


1898 


6 


540 


1404 


8 


880 


988 


9 


sao 


858 


10 


260 


676 


11 


214 


556 


12 . 


165 


429 


14 


96 


250 



GALVANIZED SIGNAL STRAND. 

WIRES. 



SEVEN 



» 




Weight per 1000'. 




Diam- 








Estimated 


eter. 








Breaking 


Inches. 


Bare 


Double Braid 


Triple Braid 
W. P. 


Weight. 




Strand. 


W. P. 




1-2 


5-20 


616 


677 


8390 


15-32 


420 


510 


561 


6720 


7-16 


360 


444 


488 


5720 


3-8 


290 


862 


398 


4640 


5-16 


210 


270 


297 


3860 


9-32 


160 


214 


285 


2560 


17-64 


120 


171 


188 


1920 


1-4 


100 


148 


163 


1600 


7-32 


80 


122 


134 


1280 


316 


60 


96 


105 


960 


11-64 


43 


76 


84 


688 


9-64 


33 


60 


66 


528 


1-8 


24 


48 


53 


384 


S-3'Z 


20 


38 


42 


820 
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SPIKES. 



Size. 


No. per Keg 
of 200 Lbs. 


Lbs. per Spike. 


Spikes per LI 


4*x* 

6 X* 
5 xA 
6*xi 
6*xA 


688 
650 
520 
808 
466 
884 
850 
260 


.8752 
.8077 
.8846 
.5060 
.4202 
.5206 
.6714 
.7602 


2.66 

3.25 

2.6 

1.06 

2.83 

1.02 

1.76 

1.3 



SPIKES PEB 1000' AND PER MILS SIKOLl 
TSACK. WITH POUR SPIKES PEB TIE. 



Spacing of Ties. 


PerlOOO'. 


Per Mile. 


10 ties to 80' rail 


1600 

2000 
2138^ 


7040 


11 " '» •* " 


7744 


12 " ** " " 


8448 


13 •• »• " " 


0162 


14 " " •' *' 

15 " " " " 


0856 
10560 


16 " *• '* ** 


11264 







JOINTS. 



Joints— 80^ rails.. 

Angle bars 

BoRs— 4 hole bars 

t» A t* it 




Per Mile. 



852 

704 

1408 

2112 
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WEIGHTS OF SAILS. 



Pounds per 
Yard. 



85 

ao 
as 

40 

45 

48 
50 
52 
55 
56 

58 

58i 

60 

62 

63 

63^ 

65 

66 

m 

67 



Weight per Mile. 
Long Tons. 



sao 

47-— 

55 

62^^ 
2840 

70'~? 



78. 
81 
86. 
88 



MO 

2240 
1280 

2240 
1600 

2240 
960 

2840 



880 

2240 
2080 

2240 
640 

2240 
960 

^'2240 



91 
01 
94, 



99 



99; 



1760 

22^ 



102^ 
^"^2240 

^"^2240 

^"'2240 

2240 



89.286 

47.143 

55 

62.857 

70.714 

74.428 
78.571 
81.714 
86.426 
88 

91.143 
91.928 
94.286 
97.428 
99 

99.785 
102.143 
103.714 
104.5 
105.286 



Weight per lOOO'. 
Long Tons. 



2240 
JW80 

°2a4d 

^^2026j6 
*^ 2240 

laH 

'2240 



14- 
14 
15 



16 
16 



686.6 

2240 
1978.8 

2240 
1066.7 

2240 
,826.6 



2240 
1604.A 



2240 



17^ 



.7 



2240 
jyl920 



17, 



2240 
920 



18 



2240 
1018 8 



18; 



2240 
1680 



2240 

-Qaois.8 

g773^ 

^^'2240 

19^^*^ 
^''2240 

1773.8 



2240 
2106. 



19 



19 



2240 



7.441 

8.929 
10.417 
11.906 
18.393 

14.284 
14.881 
15.477 
16.369 
16.667 

17.268 
17.411 
17.857 
18.452 
18.76 

18.899 
19.345 
19.643 
19.79S 
19.940 
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-WEIGHTS OF TiAlLB— Continued, 



Pounds per 
Yard. 



68 
70 
71 
72 
75 

77 
78 
80 
82 
85 

90 

91 

98 

100 



Weight per Mile. 
LoQgTons. 



110 



111 
113, 



280 
99i0 
820 



117*— 



121 
122. 



820 



*'*^2840 

189*-^ 
2840 



133 



,1^ 
2840 



141??^ 
**'28*0 

143 

164 
^-mS20 



106.857 

110 

111.125 

113.143 

117.857 

121 

122.143 

125.714 

129.857 

183.571 

141.428 
143 
154 
157.143 



Weight per 1000'. 
L^ng Tons. 



a&' 



9000 
2240 

'*V2240 

960 
91—— 
^^2240 



22 



22 



, 720.8 
2240 

,90S3.8 



2240 



23 



1813.3 



24 



2240 
906.8 



2240 

AAA A 



25 
2240 

5W.1760 
'*^2240 



27 
29' 



186.6 

2240 
,373.3 



29 



2240 
1706.7 

2240 



20.288 
20.833 
21.131 
21.429 
22.322 

22.917 
23.214 
23.810 
24.405 
25.298 

26.786 
27.083 
29.167 
29.762 



For iron or steel weighing 480 lbs. per cubic foot: Cross- 
section in square inches = weight in lbs. per yard + 10. 

For iron or steel having ^ conductivity of copper: 
Weight in lbs. per yard •+■ 11.6333 = number of 4-0 B. & S. 
copper wires with combined equivalent carrying-capac- 
ity. Also, weight in lbs. per yard X 18189.1 = C. M. of 
equivalent copper wire. 



31 



TIES PER lOOO' AND PEB MILE. 



Spacing:. 


Per 1000'. 


Per Mile. 


10 ties to aty rail 


400 

GOO 
588^ 


1760 


11 •' *» " '* 


1086 


12 " " *' ** 


2118 


13 " '* " " 

14 " •* *' " 


2888 
2464 


15 " 

16 " " " " 


8040 
2816 



BOABD FEET, CUBIC FEET, AND SQUABE FEET 
OF BEABIKG SUBFACE PEB TIE. 



Size. 


Board Feet. 


Cubic Feet. 


Bearing Sur- 
face. 


5"x 5"x7' 


14.56 


1.218 


2.91 


5"x 6"x7' 


17.5 


1.458 


8.5 


5"x 7"x7' 


20.41 


1.7 


4.06 


5"x 8"x7' 


28.83 


1.944 


4.66 


6"x 6"x7' 


21 


1.75 


3.5 


6"x 7"x7' 


24.5 


2.041 


4.06 


6"x 8"x7' 


28 


2.3:33 


4.66 


6"x 9"x7' 


S1.5 


2.625 


5.25 


6" X 10'' X 7' 


35 


8.916 


5.83 


6"x 8"x8' 


32 


2.666 


5.83 


6"x 9"x8' 


36 


3 


6 


6"xl0"x8' 


40 


8.383 


6.06 
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MIDDLE OBDINATES FOB CHOBDS OF 100^. 



Badius. 


Middle 


Badius. 


Middle 




Ordinate. 




Ordinate. 


IOC 


13' 4.8" 


800' 


4/ 2.4" 


125' 


10' 6" 


350' 


3' 7.2" 


IW 


8' 7.2" 


400' 


8' 1.2" 


ITS' 


7' 8.6" 


450' 


2' 9.6" 


900' 


6' 4.2" 


600' 


2f 6" 


235' 


5' 7.5" 


550' 


2' 3.8" 


aso' 


5' 1.2" 


600' 


2' 1.2" 


275' 


4' 7.2" 







KIDDLE OBDIKATES FOB CHOBDS OF 10'. 





Middle 


Radius. 


Middle 




Ordinate. 




Ordinate. 


25' 


6.06" 


62^' 


2.89" 


^' 


6.5" 


65^ 


2.8" 


6.04" 


67^' 


2.22" 


^ 


4.66" 


TiT 


2.14" 


4.82" 


75' 


1.99" 


8^' 


4.02" 


80' 


1.87" 


40' 


8.76" 


85' 


1.76" 


4^' 


8.54" 


90' 


1.67" 


45' 


8.34" 


95' 


1.58" 


47H' 


8.16" 


100' 


1.5" 


50' 


8" 


120' 


1.25" 


B^' 


2.86" 


150' 


1" 


5^^ 


2.74" 


800' 


.75" 


57H' 


2.62" 


250' 


.6" 


60>^ 


2.5" 


300' 

1 


.5" 
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MIDDLE 0BDIVATE8 AHD CH0BD8 FOB ABC 

OF 30'. 



Radius. 



Chord. 



85' 


89' 1" 


87K' 


ay 2.4" 


40' 


89' 8.6" 


T 


29' 4.6" 


29' 6.4" 


47H' 


29' 6" 


SCK 


29' 6.6" 


62H' 


29' 7.1" 


56' 


29' 7.5" 


5W 


29' 7.9" 


CO* 


29' 8.3" 


62^/ 


29' 8.6" 


GBT 


29' 8.8" 


^' 


29' 9" 


29' 9.2" 



Middle 


Ordinate. 


3' 


2" 


2' 


11.5" 


2' 


9.85" 


2' 


7.4" 


2' 


5.7" 


2' 


4.2" 


2' 


2.8" 


2' 


1.6" 


2' 


.4" 


1' 


11.3" 




10.4" 




9.5" 




8.7" 




7.9" 




7.2" 



Radius. 



^' 

8£' 

90^ 

95' 
100' 
110' 
120* 

IW 
160' 
176' 
200' 
280* 
SOO' 



Middle 
Ordinate. 



V 
V 
1 
1 



6.5" 
5.9" 
5.8" 
4.8" 
8.8" 

8" 
2.8" 
1.5" 
.25" 
11.25" 

10.87" 
9" 

7.76" 
6.76" 
6.^' 
4.6" 



LENGTH OF dBClTLAB ABGS WHOSE BADIUS 

18 1. 



For each degree, .0174588 
•« " minute, .0002909 
•• " second, .0000048 
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PAVINa. 

Square yards of paving between raila, 4' 8i" gauge, less 
A" for width of carriage tread : 

Per lOOO" run s= 48S.89 
Per mile run sr 85G6.5 

Square yards paving for 18" outside both rails : 

Per 1000' run s 988} 
Per mile run = 1700 

EXOAYATIOH. 

Cubic yards excavation for each foot in width and Inch 
in depth, straight sides : 

PerlOOO'runs 8.06 
Per mile run » 16.S9 

NAT17BAL 8L0PS8 OF SABTH. 



Material. 



Compact earth. 

Rubble 

Clay (drained)... 

Gravel 

Shingle 

Dry sand 

Vegetable earth 

Sand 

Clay (wet) 



Slope. 



Angle. 


Ratio. 


W 


.84tol 


45' 


Itol 


46» 


1 tol 


40« 


1.2 tol 


80» 


1.28 tol 


88« 


1.28 tol 


28« 


1.88 tol 


2SP» 


2.47 to 1 


16» 


8.5 tol 
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CUTS AHD FILLS. 

To estimate cubic contents, assuminjc parallel end faces, 

parallel top and bottom surfaces, and uniform section. 

I = lensrth. 

dp =s perpendicular height or depth. 

tod = width at bottom of cut or top of fill. 

Dimensions in lineal feet, results in cubic yards. 

Slope 1 to 1: 

Cu. yds. » .087042 . dpiwd + dp). 

Slope IH to 1: 

Cu. yds. s .087042 . dpitod + Udp). 

Slope 2 to 1: 

Cu. yds. = .087042 . dp(iM2 + fidp). 

Slope SH to 1: 

Cu. yds. = .037042 . dpitod + S|dp). 

To estimate cubic contents of wedge-shaped end of cut, 

assuming horizontal base and uniform decrease in depth 

from maximum to zero. 

Slope 1 to 1: 

Cu. yds. = .0061782 . dp(8wd + 2dp). 

Slope IHtol: 

Cu. yds. a .0061722 . dp(8t£;d + 8dp) 

= .0185162 . dpiwd + dp). 
Slope 2 to 1: 

Cu. yds. = .0061722 . dpi^wd + 4dp). 

Slope 2U to 1: 

Cu. yds. = .0061722 . dp(3«7d + Mp). 

The above fonnulaa are true for fill having Iiorizontal 
top surface^ and uniform decrease In depth from maxi- 
mum to zero. 

To estimate cubic contents of wedge-shaped end of fill, 

assuming hoi-izontal base and uniform decrease in depth 

from maximum to zero. 

Slope 1 tol: 

Cu. yds. s .0061722 . dp(3«;d -f 4dp). 

Slope IVi to 1 : 

Cu. yds. ~ .0061722 . dpi^wd -f 6dp) 

= .0188162 . dp(iud -f 2dp). 
Slope 2 to 1: 

Cu. yds. = .0061722 . dp{bwd -\- 8dp). 
Slope 8^ tol: 

Cu. yds. = .0061722 . dp(3wd -f lOdp). 
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TABLE OF 8QTJABES, CUBES, 8QTJABE BOOTS, 
CUBE BOOTS. AKD BEGIPBOCALS OF NUX- 
BEBS FBOM 1 TO 1000. 



No. 


Square. 


Cube. 


Sq.Rt. 


C. Rt. 


Reciprocal. 


1 


1 


1 


1.0000 


1.0000 


1.000000000 


2 


4 


8 


1.4142 


1.2599 


.500000000 


8 


9 


27 


1.7321 


1.4422 


.333333333 


4 


16 


64 


2.0000 


1.5874 


.250000000 


6 


25 


125 


2.2361 


1.7100 


.200000000 


6 


86 


216 


2.4495 


1.8171 


.166666667 


7 


49 


848 


2.6458 


1.9129 


.142857143 


8 


64 


512 


2.8284 


2.0000 


.125000000 


9 


81 


729 


8.0000 


2.0601 


.111111111 


10 


100 


1000 


8.1628 


2.1544 


.100000000 


11 


121 


1831 


8.8166 


2.2240 


.090909091 


18 


144 


1728 


8.4641 


2.2894 


.063333383 


18 


169 


2197 


8.6056 


2.3518 


.076923077 


14 


196 


2744 


8.7417 


2.4101 


.071428571 


15 


2» 


8375 


8.8730 


2.4662 


.066666607 


16 


256 


4096 


4.0000 


2.5196 


.062500000 


17 


289 


4918 


4.1231 


2.5718 


.058823529 


18 


324 


5882 


4.2426 


2.6907 


.056555556 


19 


861 


6869 


4.3589 


2.6684 


.052631579 


90 


400 


8000 


4.4721 


2.7144 


.050000000 


21 


441 


9S61 


4.5826 


2.7589 


.047619048 


2S 


484 


10648 


4.6904 


2.8020 


.045454545 


23 


529 


12167 


4.7958 


2.8439 


.043478260 


24 


578 


13824 


4.8990 


2.8845 


.011666667 


25 


625 


15626 


5.0000 


2.9240 


.040000000 


26 


676 


17576 


5.0990 


2.0625 


.038461538 


27 


729 


19688 


5.1962 


8.0000 


.087037037 


28 


784 


21952 


5.2915 


8.0866 


.035714286 


29 


841 


24889 


5.3852 


8.0723 


.034482759 


80 


900 


27000 


5.4772 


3.1072 


.033333333 


31 


961 


29791 


5.5678 


8.1414 


.032258065 


82 


1024 


82768 


5.6569 


8.1748 


.081250000 


88 


1089 


85987 


5.7446 


8.2075 


.080308030 


84 


1156 


89804 


5.8810 


8.2396 


.029411765 


85 


1225 


42875 


5.9161 


3.2711 


.028571429 
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SQUARES, CITBES, BQUAIIE BOOTS, ETC.— Cbn(. 



No. 


Square. 


Cube. 


Sq. Rt. 


C.Rt. 


Reciprocal. 


36 
87 
88 
89 
40 


1396 
1369 
1444 
1521 
1600 


46666 

50658 
54872 
59319 
64000 


6.0000 
6.0688 
6.1644 
6.2450 
6.S246 


8.8019 
8.8822 
8.8620 
8.8912 
8.4200 




.027087027 
.026815789 
.025641026 
.026000000 


41 
42 
48 
44 
45 


1681 
1764 
1849 
1936 
2025 


68921 
74088 
79507 
85184 
9112S 


6.4031 
6.4807 
6.5574 
6.6832 
6.7062 


8.4482 
8.4760 
8.5084 
8.5808 
8.5569 


.021390244 
.028809624 
.028265814 
.022727273 
.022i?ga« 


46 

47 
48 
49 
50 


2116 
2209 
2304 
2401 
2500 


97386 
103823 
110592 
117649 
125000 


6.7828 
6.8557 
6.9282 
7.0000 
7.0711 


8.6880 
8.6066 
3.6842 
8.6S98 
8.6840 


.021739180 
.021276600 
.0MJ88SS33 
.020408163 
.020000000 


51 
52 
68 
54 
55 


2601 
2704 
2809 
2916 
3025 


182651 
140606 
148877 
157464 
166375 


7.1414 
7.2111 
7.2801 
7.3485 
7.4162 


8.7064 
8.7826 
8.7568 
8.7796 
8.8080 


.019607848 
.019230769 
.018867935 
.018518519 
.018181818 


56 
57 
58 
59 
60 


8136 
8219 
3364 
8481 
3600 


175616 
185193 
195112 
205379 
216000 


7.4833 
7.5498 
7.6158 
7.6811 
7.7460 


3.8289 
8.8486 
8.8709 
8.8980 
8.9149 


.017857148 
.017643860 
.017241379 
.016049158 
.016666667 


61 
62 
63 
64 
65 


3721 
3844 
3969 
4096 
4225 


226961 
238328 
250047 
262144 
274625 


7.8102 
7.8740 
7.9373 
8.0000 
8.0623 


3.9866 

8.9579 

3.9791 

4 

4.0207 


.016893448 
.016129062 
.015878016 
.015625000 
.015864615 


66 
67 
68 
69 
70 


4356 
4489 
4624 
4761 
4900 


287496 
300763 
314432 
328509 
843000 


8.1240 
8.1854 
8.2462 
8.3066 
8.3666 


4.0412 
4.0616 
4.0617 
4.1016 
4.m3 


.015161515 
.014926878 
.014705882 
.014492754 
.014265714 


71 
72 
78 

74 
75 


5041 
5184 
5329 
5476 
5625 


357911 
373248 
889017 
405224 
421875 


8.4261 
8.4853 
8.5440 
8.6023 
8.6608 


4.1406 
4.1602 
4.1798 
4.1983 
4.2172 


.014064507 
.018888889 
.018696630 
.018518514 
.018388333 


•^ 
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SQUARES, CUBES, SQUARE ROOTS, VTC—Chnt. 



No. 


Square. 


Cube. 


Sq. Rt. 


C. Rt. 


Reciprocal. 


76 


5776 


488976 


8.7178 


4.2858 


.018157805 


77 


5929 


466533 


8.7750 


4.2548 


.012967018 


78 


6084 


474552 


8.8318 


4.-J727 


.012820513 


79 


6241 


493030 


8.8882 


4.2906 


.012658228 


80 


6400 


512000 


8 9448 


4.3080 


.012600000 


81 


6561 


531441 


9 


4.8267 


.012845679 


88 


6734 


551368 


9.0554 


4.3445 


.012195122 


88 


6889 


571787 


9.1104 


4.3621 


.012048198 


84 


7056 


592704 


9.1652 


4.8795 


.011904762 


85 


7225 


614125 


9.2195 


4.8968 


.011764706 


86 


7896 


686066 


9.2786 


4.4140 


.011627907 


87 


7560 


658603 


9.8274 


4.4310 


.011494253 


88 


7744 


681472 


9.8806 


4.4480 


.011363636 


89 


7921 


704969 


9.4840 


4.4647 


.011235955 


90 


8100 


729000 


9.4868 


4.4S14 


.011111111 


91 


8281 


758571 


9.5394 


4.4979 


.010989011 


92 


8464 


778688 


9.5917 


4.5144 


.010869565 


98 


8619 


804357 


9.6437 


4.5307 


.010752688 


94 


88S6 


830584 


9 6954 


4.5468 


.010638298 


96 


9026 


857875 


9.7468 


4.5629 


.010526316 


96 


S216 


884786 


9.7960 


4.57S9 


.010416667 


97 


9409 


912673 


9.8489 


4.5947 


.010:^)9278 


96 


9604 


941192 


9.8995 


4.6104 


.010201082 


90 


9801 


970299 


9.9499 


4.6261 


.010101010 


100 


10000 


1000000 


10 


4.6416 


.010000000 


101 


10201 


1080301 


10.0499 


4.6570 


.009900990 


102 


10404 


1061206 


10.0995 


4.6723 


.009803922 


108 


10009 


1092727 


10.1489 


4.6875 


.009:08738 


104 


10616 


1124864 


10.1980 


4.7027 


.00961 5;i85 


105 


110,>5 


1157625 


10.2470 


4.7177 


.009523810 


106 


11286 


1191016 


10.2956 


4.7326 


.009433962 


107 


11449 


1225043 


10.3441 


4.7475 


.009345794 


108 


11664 


1259712 


10.3923 


4.7622 


.009259259 


100 


11881 


1295029 


10.4403 


4.7769 


.009174312 


110 


12100 


1831000 


10.4881 


4.7914 


009090909 


111 


12821 


18C7631 


10.5367 


4.8059 


.009009009 


112 


12544 


1404928 


10.5830 


4.8-J03 


.008928571 


118 


12769 


1442897 


10.6301 


4.aS46 


.00S84H558 


114 


12996 


1481544 


10.6771 


4.8488 


.008771030 


115 


18225 


1520875 


10.7238 


4.8629 


.006695652 



41 



BQVASSS, CTTBE8, SQirABB BOOTS, ETC.— Omt 



Square. 



1S4S6 
13689 
189S4 
14161 
14400 

14641 
14884 
16129 
15876 
166S5 

15876 
16129 
16384 
16641 
16900 

17161 
17484 
17689 
17956 
18225 

18496 
18769 
19044 
19321 
19600 

19681 
20164 
20449 
20736 
21025 

21316 
21609 
21904 
22201 
22500 

22801 
23104 
28409 
23716 
24025 



Cube. 



1560896 
1601613 
1649062 
1685159 
1728000 

1771661 
1815848 
1860867 
19066^4 
1958125 

2000876 
2048888 
2097152 
8146689 
2197000 

2248091 
2299968 
2852687 
2406104 
2460875 

8516456 
2571858 
2628072 
2685619 
2744000 

2808221 
2868288 
2924207 
2985984 
8048625 

8112186 
8176528 
8241792 
3807949 
3375000 

8442961 
3511808 
3581577 
8662264 
8728875 



8q. Rt. 


O.Rt. 


10.7708 


4.8770 


10.8167 


4.8910 


10.8628 


4.9049 


10.9087 


4.9187 


10.9515 


4.9824 


11 


4.9461 


11.0464 


4.9507 


11.0906 


4.9788 


11.1355 


4.9666 


11.1808 


6 


11.2250 


6.0138 


11.2604 


6.0866 


11.8137 


6.0397 


11.8578 


6.0588 


11.4018 


6.0668 


11.4456 


6.0788 


11.4891 


6.0916 


11.5326 


6.1045 


11.5758 


6.1172 


11.6190 


6.1299 


11.6619 


5.1426 


11.7047 


6.1561 


11.7478 


6.1676 


11.7898 


6.1801 


11.8322 


6.1986 


11.8748 


6.8048 


11.9164 


6.8171 


11.9583 


6.2298 


12 


6.8416 


12.0416 


6.2586 


12.0830 


6.2656 


12.1244 


5.2776 


12.1655 


5.2896 


12.2066 


6.3015 


12 2474 


5.8138 


122882 


6.8261 


12.3288 


5.3368 


12.3693 


5.8485 


12.4097 


5.8601 


12.4499 


5.3717 



Reciprocal. 



.006620690 
.006547009 
.00(^74576 
.008403861 
.008333383 

.008264468 
.006196721 
.006180061 
.006064516 
.006000000 

.007986606 
.007874016 
.007812500 
.007751986 
.007692806 

.007683686 
.007575758 
.007618797 
.00746-3687 
.007407407 

.007862941 
.00^99870 
.00^946877 
.007194846 
.007142867 

.007092190 
.007042854 
.006098007 
.006044444 
.006896552 

.006849316 
.006602721 
.006766757 
.006711409 
.006066667 

006622617 
.006678947 
.006535948 
.006498506 
.006451618 
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SQUABSS, CUBES, SQUABS BOOTS, ETC—Cont 



No. 


Square. 


Cube. 


Sq. Rt. 


C.Rt. 


Reciprocal. 


156 


24396 


8796416 


12.4900 


6.8882 


.006410256 


157 


24649 


8869693 


12.5800 


5.3947 


.006369427 


158 


24964 


8944812 


12.5698 


5.4061 


.006329114 


159 


25281 


4019679 


12.6005 


5.4175 


.006289806 


100 


25600 


4096000 


12.6491 


5.4288 


.006250000 


161 


25921 


4178281 


12.6886 


5.4401 


.006211180 


16S 


26244 


4251528 


12.7279 


5.4514 


.006172840 


168 


26669 


4880747 


12.7671 


5.4626 


.006134969 


164 


26896 


4410944 


12.8062 


5.4737 


.006097561 


166 


272-<25 


4492125 


12.8452 


5.4848 


.006060606 


166 


27556 


4574296 


12.8841 


5.4959 


.006024096 


167 


27B89 


4657468 


12.9228 


5.5069 


.006988024 


168 


28.224 


4741682 


12.9615 


5.5178 


.005952381 


169 


28661 


4826809 


18 


5.5288 


.005917160 


170 


28900 


4918000 


18.0884 


5.5897 


.006882353 


171 


29241 


5000211 


18.0767 


5.5505 


.005847953 


172 


29584 


6068448 


13.1149 


5.5613 


.006813953 


178 


29929 


5177717 


13.15J9 


5.5721 


.005780347 


174 


80276 


5^*68024 


18.1909 


5.5828 


.006747126 


175 


80625 


5859875 


13.2288 


5.5934 


.005714286 


176 


S0976 


5451776 


13.2665 


5.6041 


.005681818 


177 


81829 


554S283 


13.3041 


5.6147 


.005649718 


178 


81684 


5689752 


13.8417 


5.6252 


.006617978 


179 


H2041 


5785839 


13.3791 


5.6357 


.005686592 


180 


82400 


5882000 


13.4164 


5.6462 


.005555556 


181 


82761 


5929741 


13.4536 


5.6567 


.005524862 


182 


88124 


6088568 


13.4907 


5.6671 


.005494505 


188 


83489 


6128487 


18.6277 


5.6774 


.005464481 


184 


84866 


6229504 


13.6647 


5.6877 


.005434783 


185 


84225 


6381625 


13.6015 


5.6980 


.005406405 


186 


84596 


0484856 


13.6382 


5.7083 


.005376344 


187 


84969 


6539203 


13.6748 


5.71&5 


.005347594 


188 


&5844 


6644672 


13.7113 


5.7287 


.006819149 


189 


35721 


6751269 


13.7477 


5.7388 


.005291005 


190 


86100 


6859000 


13.7840 


5.7489 


.005268158 


191 


86481 


6967871 


13.8208 


5.7590 


.005235602 


192 


86864 


T077888 


13.8564 


5.7690 


.005208338 


198 


87249 


7189057 


13.8924 


5.7790 


.005181347 


194 


87886 


7801384 


13.9284 


5.7890 


.005154689 


195 


88025 


7414875 


13.9642 


5.7989 


.00512820^ 



43 



SQUARES, CUBES, SQUABE BOOTS, ETC.— CS^nt 



No. 


Square. 


Cube. 


Sq. Rt. 


C. Rt. 


Reciprocal 


196 


38416 


7529536 


14.0000 


5.8068 


.006102041 


197 


88809 


7645378 


14.0357 


5.8186 


.006076142 


196 


89204 


7762892 


14.0712 


5.8285 


.005050606 


199 


89601 


7880599 


14.1067 


5.8388 


.005025126 


SOO 


40000 


8000000 


14.1421 


5.8480 


.005000000 


201 


40401 


8120601 


14.1774 


6.8578 


.004975124 


202 


406O4 


8242408 


14.2127 


5.8675 


.004950495 


203 


41209 


8:365427 


14.2478 


6.8771 


.004926108 


204 


41616 


8489664 


14.2829 


5.8668 


.004901961 


205 


42025 


8615125 


14.:3178 


5.8964 


.004878049 


206 


42486 


8741816 


14.8527 


5.9059 


.0O4&54869 


207 


42849 


886974S 


14.3875 


5.9155 


.004880918 


208 


43264 


8098912 


14.4222 


6.9250 


.004807692 


209 


43681 


9129329 


14.4566 


5.9346 


.004784689 


210 


44100 


9261000 


14.4914 


5.9430 


.004761906 


211 


44521 


9393931 


14.5258 


5.9533 


.004739836 


212 


44944 


9528128 


14.6602 


6.9627 


.004716961 


213 


45369 


9663597 


14.5945 


5.9721 


.004694886 


214 


45796 


9800344 


14.6287 


5.9814 


.004672897 


216 


46225 


9938375 


14.6629 


5.9907 


.004651163 


216 


46656 


10077696 


14 6960 


6 


.004629680 


217 


47089 


10218318 


14.7809 


6.0092 


.004606295 


218 


47524 


10360232 


14.7648 


6.0186 


.004687156 


219 


47961 


10503459 


14.7986 


6.0277 


.004566210 


220 


48400 


10648000 


14.8324 


6.0868 


.004645456 


221 


48841 


10r98861 


14.8661 


6.0459 


.004524887 


222 


49284 


10941048 


14.89»7 


6.0560 


.004504505 


223 


49729 


11089567 


14.9832 


6.0641 


.004464805 


224 


50176 


112:39424 


14.9666 


6.0782 


.004464286 


225 


50625 


11390625 


15 


6.0622 


.004444444 


226 


51076 


11543176 


15.0338 


6.0912 


.004424779 


227 


51529 


11697068 


15.0665 


6.1002 


.004406286 


228 


51984 


11852352 


15.0997 


6.1091 


.004886065 


2«9 


52441 


12008989 


15.1327 


6.1180 


.004866812 


230 


52900 


12167000 


15.1658 


6.1269 


.004847826 


281 


53361 


12826391 


15.1987 


6.1858 


.004820004 


232 


53824 


12487168 


15.2816 


6.1446 


.004810345 


233 


54289 


12649337 


15.2618 


6.1584 


.004S91846 


284 


54756 


12812904 


15.2971 


6.1622 


.004278504 


285 


55225 


12977875 


15.8297 


6.1710 


.004256819 
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SaUABES, CUBES, SQTJABE BOOTS, ETC.^Cont 



No. 


Square. 


Cube. 


Sq. Rt. 


C.Rt. 


Reciprocal. 


2S6 


55696 


13144256 


15.3623 


6.1797 


.004237288 


237 


56169 


13312053 


15.3948 


6.1885 


.004219409 


238 


56644 


13481272 


15.4272 


6.1972 


.004201681 


239 


67121 


13651919 


15.4596 


6.2068 


.004184100 


240 


57600 


13824000 


15.4919 


6.2145 


.004166667 


241 


56081 


18997521 


15.5242 


6.2281 


.004149378 


242 


58564 


14172488 


15.5668 


6.2817 


.004132231 


243 


59049 


14348907 


15.5885 


6.2403 


.004116226 


244 


59536 


14526784 


15.6205 


6.2488 


.004098361 


245 


60025 


14706125 


15.6525 


6.2578 


.004081638 


246 


60516 


14886936 


15.6844 


6.2658 


.004066041 


247 


61009 


15069228 


15.7162 


6.2743 


.004048688 


248 


61504 


16252992 


15.7480 


6.2828 


.004032258 


249 


62001 


15438249 


15.7797 


6.2912 


.004016064 


250 


62500 


15625000 


15.8114 


6.2996 


.004000000 


251 


63001 


15813251 


15.8430 


6.3080 


.003984064 


252 


63504 


16003008 


15.8745 


6.3164 


.003968354 


253 


64009 


16194277 


16.9060 


6.3^47 


.003962569 


254 


64516 


16387064 


15.9374 


6.3830 


.003987006 


255 


65025 


16681376 


15.9687 


6.8413 


.003921569 


256 


655S6 


16777216 


16 


6.8496 


.008906250 


257 


66049 


16974593 


16.0312 


6.8579 


.003891061 


258 


66564 


17178512 


16.0624 


6.3661 


.003875960 


259 


87081 


17873979 


16.0935 


6.3743 


.003861004 


260 


67600 


17576000 


16.1245 


6.3825 


.008846164 


261 


68121 


17779681 


16.1665 


6.8907 


.003831418 


262 


68644 


17984728 


16.1864 


6.8988 


.003816794 


268 


69169 


18191447 


16.2173 


6.4070 


.008802281 


264 


69696 


18899744 


16.2481 


6.4151 


.008r8787» 


265 


70225 


18609615 


16.2788 


6.4232 


.006773585 


266 


70756 


^18821096 


16.8095 


6.4812 


.008769396 


267 


71289 


19034168 


16.8401 


6.4893 


.003745818 


268 


71824 


19248882 


16.8707 


6.4473 


.003781848 


269 


72861 


19465109 


16.4012 


6.4653 


.003717472 


270 


72900 


19683000 


16.4817 


6.4633 


.008708704 


271 


78441 


19902511 


16.4621 


6.4713 


.008690087 


272 


78984 


20128648 


16.4924 


6.4792 


.008676471 


2T3 


74529 


20346417 


16.5227 


6.4872 


.00366300A 


274 


76076 


20570824 


16.6529 


6.49.51 


.008649681 


275 


75626 


20796875 


16.6881 


6.6030 


.00368686' 



45 



SQVARSS, CUBES, SQUARE BOOTS, ETC.— Cont. 



No. 


Square. 


Cube. 


Sq. Rt. 


CRt. 


Reciprocal. 


276 


76176 


21024676 


16.618i 


6.5106 


.008628188 


277 


76729 


21263933 


16.6433 


6.6187 


.008610106 


278 


77284 


21484952 


16.673-i 


6.6266 


.008597122 


279 


77841 


21717639 


16.70S3 


6.6843 


.008684229 


280 


78400 


21952000 


16.7882 


6.6421 


.008671429 


281 


78961 


22188041 


16.7831 


6.6499 


.ooa^58n9 


2»i 


79524 


22425768 


16.7929 


6.5577 


.008546099 


288 


80089 


22666187 


16.8^26 


6.6654 


.003588569 


284 


80656 


22906804 


16.8523 


6.5731 


.008521127 


285 


81225 


23149125 


16.8819 


6.5806 


.008506772 


286 


81796 


23398666 


36.9116 


6.6886 


.008496608 


287 


82369 


23689908 


16.9411 


6.6962 


.008484321 


288 


8:^4 


23887872 


16.9706 


6.6089 


.003472222 


289 


88521 


24137569 


17 


6.6116 


.003460206 


290 


84100 


24389000 


17.0294 


6.6191 


.003448276 


291 


84681 


24642171 


17.0687 


6.6267 


.003436426 


292 


85264 


24897088 


17.0880 


6.6843 


.003424666 


293 


85849 


25158757 


17.1172 


6.6419 


.008412969 


294 


86436 


25412184 


17.1464 


6.6494 


.003401861 


296 


87025 


25672375 


17.1756 


6.6569 


.003889631 


296 


87616 


25934336 


17.2047 


6.6644 


.008378378 


297 


88209 


26198073 


17.2387 


6.6719 


.006367003 


298 


88804 


26463592 


17.2627 


6.6794 


.008855706 


299 


89401 


26730699 


17.2916 


0.6869 


.003844482 


800 


90000 


27000000 


17.8205 


6.0918 


.008888888 


301 


90601 


27270901 


17.8494 


6.7018 


.003822259 


302 


91204 


27643606 


17.4069 


6.7166 


.003311258 


303 


91809 


27818127 


17.3781 


6.7092 


.003800380 


304 


92416 


28094464 


17.4356 


6.7240 


.003289474 


805 


98025 


283r2625 


17.4642 


6.7313 


.006278689 


806 


93636 


28662616 


17.4929 


6.7387 


.008267974 


307 


94219 


28934448 


17.5214 


6.7460 


.008257329 


806 


94864 


29218112 


17.5499 


6.7538 


.003246758 


809 


95481 


29508629 


17.5784 


6.7606 


.003286846 


810 


96100 


29791000 


17.6068 


6.7679 


.008226806 


811 


96721 


80080231 


17.6352 


6.7752 


.008216484 


312 


97344 


30371328 


17.66,85 


6.7824 


.008205128 


818 


97969 


80664297 


17.6918 


6 7897 


.008194868 


314 


96596 


80969144 


17.7200 


6.7969 


.006184718 


315 


99225 


81255875 


17.7482 


6.8041 


.008174603 
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SQUASES, CUBSS, SQITABE BOOTS, ETC.— Om^. 



No. 


Square. 


Cube. 


Sq. Rt. 


C.Rt. 


Reciprocal. 


316 


99856 


81554496 


17.7764 


6.8113 


.008164557 


817 


100480 


31856018 


17.8045 


6.8185 


.003154574 


818 


101124 


82157482 


17.8326 


6.8256 


.008144664 


319 


101761 


82461759 


17.8606 


6.6328 


.003184796 


890 


102400 


32768000 


17.8885 


6.6399 


.008125000 


831 


108041 


38076161 


17.9165 


6.8470 


.008115265 


828 


108684 


33386248 


17.9444 


6.6541 


.008105590 


8:28 


104^9 


33696267 


17.9722 


6.8612 


.006095975 


824 


104976 


84012224 


18 


6.8663 


.003066420 


825 


106625 


34328125 


18.0278 


6.8753 


.003076928 


826 


106276 


84645976 


18.0565 


6.8824 


.003067485 


827 


106S29 


84965783 


18.0831 


6.8694 


.003058104 


828 


107684 


35287662 


18.1106 


6.8964 


.003046780 


829 


106241 


35611289 


18.1884 


6.9034 


.008089514 


880 


108900 


85987000 


18.1659 


6.9104 


.003030808 


831 


109561 


86264601 


18.1934 


6.9174 


.003021148 


332 


110224 


86604368 


18.2209 


6.9244 


.003012046 


888 


110889 


86926087 


18.2483 


6.9313 


.003008003 


884 


111566 


87259704 


18.2757 


6.9882 


.002994012 


885 


112225 


87595875 


18.8030 


6.9451 


.002985075 


886 


112896 


87988056 


18.3808 


6.9621 


.002976190 


887 


118669 


3827:^758 


18.8676 


6.9589 


.002967869 


388 


114244 


88614472 


18.8848 


6.9666 


.002956580 


889 


114921 


38956;il9 


18.4120 


6.9727 


.002949653 


840 


115600 


89804000 


18.4891 


6.9795 


.002941176 


841 


116281 


89651821 


18.4662 


6.9664 


.002932551 


842 


116064 


40001688 


18.4982 


6.9982 


.002083977 


848 


117649 


40858607 


18.5208 


7 


.002915452 


844 


118886 


40707584 


18.5472 


7.0066 


.002906977 


845 


119025 


41068625 


18.5742 


7.0186 


.002696551 


846 


119716 


41421786 


18.6011 


7.0208 


.002890173 


847 


120409 


417Bl9i» 


18.61^79 


7.0271 


.002661644 


848 


121104 


42144192 


18.6548 


7.0886 


.002673563 


849 


121801 


42508649 


18.6815 


7.0406 


.002665330 


850 


122500 


42875000 


18.7063 


7.0478 


.002657143 


851 


128201 


48243551 


18.7360 


7.0540 


.002849003 


%2 


128804 


48614206 


16.7617 


7.0607 


.002640909 


858 


124609 


48966977 


18.7888 


7.0674 


.002882861 


854 


125816 


44361864 


18.6149 


7.0740 


.002824859 


855 


196025 


44788875 


16.8414 


7.0807 


.002616901 
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0QirABE8, CUBES. flM^lTABE BOOTS, JLTC.—Cont 


No. 


Square. 


Cube. 


8q. Rt. 


C.Rt. 


Reciprocal. 


856 


126786 


46118016 


18.8680 


7.0878 


.002806969 


857 


127449 


45499293 


18.8944 


7.0940 


.002801120 


858 


128164 


45882712 


18.9209 


7.1006 


.002793296 


859 


128881 


46268279 


18.9478 


7.1072 


.002785515 


860 


129600 


46656000 


18.9787 


7.1188 


.002777778 


861 


180821 


47045881 


19 


7.1904 


.002770063 


862 


131044 


47437928 


19.0263 


7.1269 


.002782481 


863 


181769 


47882147 


19.0526 


7.1886 


.002754821 


864 


182496 


48228544 


19.0788 


7.1400 


.002747258 


865 


18;)225 


48627126 


19.1050 


7.1466 


.002789726 


866 


188966 


49027896 


19.1311 


7.1581 


.008732240 


867 


184689 


49480863 


19.1573 


7.1586 


.002724796 


868 


135424 


49686032 


19.1893 


7.1661 


.002717391 


869 


136161 


50243409 


19.2094 


7.1^6 


.OU6n'lO027 


870 


186900 


60653000 


19.2354 


7.1791 


.008702703 


871 


137641 


51064811 


19.2614 


7.1855 


.002695418 


87« 


138384 


51478848 


19.2878 


7.1920 


.002688172 


873 


139129 


51895117 


19.8132 


7.1984 


.002680965 


874 


139876 


58313624 


19.8391 


7.2048 


.002673797 


875 


140625 


52734375 


19.8649 


7.2112 


.002666667 


876 


141376 


53157876 


19.3907 


7.2177 


.002859574 


877 


14'<!129 


53582633 


19.4165 


7.2240 


.002652520 


878 


142884 


54010152 


19.4422 


7.2304 


.002645503 


879 


143641 


54439939 


19.4679 


7.2868 


.002638522 


880 


144400 


54872000 


19.4936 


7.3432 


.002631579 


881 


145161 


55306341 


19.6192 


7.2495 


.002624672 


382 


145924 


55742968 


19.5448 


7.2558 


.002617801 


883 


146689 


56181887 


19.5704 


7.2622 


.C02610966 


384 


147456 


56623104 


19.5959 


7.2685 


.002604167 


885 


148225 


57066625 


19.6-214 


7.2748 


.002597408 


386 


148996 


57512456 


19.6469 


7.2811 


.002590674 


387 


149769 


57960603 


19.6723 


7.2874 


.002583979 


388 


150544 


58411072 


19.6977 


7.2936 


.002577320 


889 


151821 


58863869 


19.7231 


7.2999 


.002570694 


890 


152100 


59319000 


19.7484 


7.3061 


.002564108 


391 


152881 


59776471 


19.7737 


7.3124 


.002557545 


392 


•153664 


60236288 


19.7990 


7.3186 


.0025510)!0 


393 


154449 


6069845T 


19.8242 


7.3248 


.002544529 


894 


155236 


61162984 


19.8494 


7.3310 


.002538071 


895 


166025 


61629875 


19.8746 


7.3372 


.002531646 
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SQUABBS, CUBES, SaVABE BOOTS, ETC.— Cone. 



No. 


Square. 


Cube. 


Sq. Rt. 


C.Rt. 


Recfp!*ocal. 


896 


156816 


62000136 


10.8007 


7.3434 


.002525253 


807 


157609 


62570778 


10.0249 


7.8406 


.002518802 


396 


158404 


69044702 


10.0400 


7.8558 


.002512663 


899 


150201 


68521100 


10.0750 


7.8610 


.002506266 


400 


160000 


64000000 


20 


7 8681 


.002500000 


401 


160601 


64481201 


20.0260 


7 8742 


.002493766 


40SS 


161604 


64064806 


20.0400 


7.3808 


.002487562 


403 


162409 


65450627 


20.0740 


7.8864 


.002481300 


404 


168216 


65080264 


20.0098 


7.3025 


.002475246 


405 


1640^ 


66480125 


20.1246 


7.3086 


.002460136 


406 


164886 


66028416 


20.1404 


7.4047 


.002463054 


407 


165649 


67410143 


20.1742 


7.4106 


.002457002 


406 


166464 


67917312 


20.1000 


7.4160 


.002450060 


400 


167281 


68417030 


20.2237 


7.4220 


.002444988 


410 


168100 


68021000 


20.2465 


7.4200 


.002430024 


411 


166921 


60426681 


20.2781 


7.4850 


.002433000 


412 


169744 


60084528 


20.2078 


7.4410 


.002427184 


413 


170669 


70444007 


20.3224 


7.4470 


.002421306 


414 


171396 


70057044 


20.3470 


74530 


.002415450 


415 


1'22225 


71473875 


20.3715 


7.4500 


.002400030 


416 


178066 


71001206 


20.3961 


7.4650 


.002408846 


417 


178880 


72511713 


20.4206 


7.4710 


.002308062 


418 


174724 


73084632 


20.4450 


7.4770 


.002802344 


419 


175561 


78560050 


20.4695 


7.4820 


.002386635 


430 


176400 


74068000 


20.4030 


7.4889 


.002380052 


421 


177241 


74618461 


20.5183 


7.4948 


002875297 


432 


178064 


75151448 


20.5426 


7.5007 


.002369668 


428 


17»hiO 


75686067 


20.5670 


7.6067 


.002364066 


424 


179776 


76225024 


20.5013 


7.5126 


.002358491 


426 


180625 


76765625 


20.6155 


7.5185 


.002352941 


426 


181476 


77808T76 


20.6306 


7.5244 


.002847418 


427 


188820 


77854483 


20.6640 


7.5302 


.002341920 


426 


188184 


76402752 


20.6882 


7.5361 


.002336449 


420 


184041 


78053580 


20.7123 


7.5420 


.002331002 


480 


184000 


795071K)0 


20.7364 


7.5478 


.002325581 


481 


165761 


80062001 


20.7605 


7.5637 


.002320186 


482 


166624 


60621568 


20.7846 


7.5695 


.002314815 


488 


187460 


81182787 


20.8087 


7.5654 


.002809469 


434 


188356 


61746504 


20.8327 


7.5712 


.002304147 


485 


160226 


62312875 


20.8567 


7.5770 


.00229885' 
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SQUARES, CUBES. SQUARE ROOTS, ETC— Qmt. 



No. 


Square. 


Cabe. 


Sq. Rt. 


C.Rt. 


Reciprocal 


436 


190096 


82881866 


20.8806 


7.5888 


.003293578 


437 


190969 


83453458 


20.9045 


7.5886 


.003288330 


488 


191844 


840876:2 


20.9284 


7.5944 


.003288106 


439 


192721 


84604519 


20.9533 


7.6001 


.003277904 


440 


193600 


85184000 


20.9762 


7.6059 


.002272737 


441 


194481 


85766121 


31 


7.6117 


.002367574 


442 


195364 


86350688 


21.0238 


7.6174 


.003262448 


443 


196249 


86938807 


21.0476 


7.6282 


.003257386 


444 


197136 


87528884 


81.0713 


7.6289 


.003253352 


445 


198025 


88121125 


21.0950 


7.6346 


.002347191 


446 


196916 


88716536 


21.1187 


7.6408 


.003342153 


447 


199809 


89314623 


21.1424 


7.6460 


.003337186 


448 


200704 


89915392 


21.1660 


7.6617 


.003232143 


449 


201601 


90518849 


21.1896 


7.6574 


.002327171 


460 


202500 


91125000 


21.2132 


7.6681 


,002328323 


451 


203401 


91733851 


21.2368 


7.6688 


.003217295 


453 


204304 


92345408 


21.2603 


7.6744 


.002313389 


453 


205209 


98959677 


21.2838 


7.6801 


.008207506 


454 


206116 


93576664 


21 .8073 


7.6857 


.003802643 


455 


207025 


94196375 


21.3807 


7.6914 


.002197808 


456 


207936 


94818816 


21.8542 


7.6970 


.003193963 


457 


208849 


95443993 


21.3776 


7.7026 


.002188184 


458 


209764 


96071912 


21.4009 


7.7082 


.003183406 


459 


210681 


96702579 


21.4243 


7.7138 


.002178649 


460 


211600 


97336000 


21.4476 


7.7194 


.002173913 


461 


212521 


97972181 


21.4709 


7.7250 


.003169197 


463 


213444 


98611128 


21.4942 


7.7306 


.003164503 


463 


214369 


99252847 


21.5174 


7.7363 


.003159837 


464 


215296 


99897344 


21.5407 


7.7418 


.003155173 


465 


216225 


100544625 


21.5639 


7.7473 


.003150588 


466 


217156 


101194696 


21 .5870 


7.7539 


.003145933 


467 


218089 


101847563 


21.6102 


7.7584 


.003141828 


468 


219024 


102503232 


21.6333 


7.7639 


.002136753 


469 


219961 


108161709 


21.6564 


7.7695 


.003132196 


470 


220900 


103823000 


31.6795 


7.7750 


.003187660 


471 


221841 


104487111 


21.7025 


7.7805 


.008188148 


472 


222784 


105154048 


21.7256 


7.7860 


.008118644 


473 


223729 


105823817 


21.7486 


7.7915 


.003114166 


474 


224678 


106496424 


21.7715 


7.7970 


.008109706 


475 


225625 


107171875 


21.7945 


7.8035 


.008106863 
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SQUAEES, CUBES, SQVAEE SOOTS, ETC.— Cont 



No. 


Square. 


Cube. 


Sq. Rt. 


C.Rt. 


Reciprocal. 


476 


226576 


107850176 


21.8174 


7.8079 


.002100840 


477 


227529 


109531333 


21.8403 


7.8134 


.002096436 


478 


228484 


109215352 


21.8632 


7.8188 


.002092050 


479 


229441 


109902*4239 


21.8861 


7.8243 


.002087683 


480 


230400 


110592000 


21.9089 


7.8297 


.002083383 


481 


231361 


111284641 


21.9317 


7.8852 


.002079002 


482 


282324 


111980168 


21.9545 


7.8406 


.002074689 


483 


233289 


112678587 


21.9773 


7.8460 


.002070393 


484 


234256 


118379904 


22 


7.8514 


.002066116 


485 


235225 


114064125 


22.0227 


7.8568 


.002061856 


486 


236196 


114791256 


22.0454 


7.8622 


.002057613 


487 


237169 


115601803 


22.0681 


7.8676 


.002053388 


488 


238144 


116214272 


22.09U7 


7.8780 


.002049180 


489 


239121 


116980169 


22.1133 


7.8784 


.002044990 


490 


240100 


117649000 


22.1359 


7.8837 


.002040816 


491 


241081 


118870771 


22.1586 


7.8891 


.002036660 


493 


242064 


119095488 


22.1811 


7.8944 


.002082520 ' 


498 


248049 


119623157 


22.2036 


7.8998 


.002028398 


494 


S44066 


120553784 


22.2261 


7.9051 


.002024291 


495 


245025 


121287876 


22.2486 


7.9105 


.002020202 


496 


246016 


122023986 


22.2711 


7.9168 


.000016129 


497 


247009 


122763473 


22.2936 


7.9211 


.002012072 


498 


248004 


123505992 


22.3159 


7.9riM 


.002008032 


499 


249001 


124251499 


22.3383 


7.9817 


.002004008 


SOO 


250000 


125000000 


22.8607 


7.9370 


.002000000 


601 


251001 


125761601 


22.8S30 


7.9423 


.00)996006 


503 


252004 


126606006 


22.4054 


7.9476 


.001992032 


503 


253009 


127263527 


22.4277 


7.9528 


.001968072 


504 


254016 


128024064 


22.4499 


7.9581 


.001964127 


505 


256025 


128787625 


22.4722 


7.9634 


.001960198 


606 


256086 


129664216 


22.4944 


7.9686 


.001976285 


507 


257049 


140323843 


22.5167 


7.9739 


.001972387 


506 


258064 


131096512 


22.5380 


7.9791 


.001968504 


500 


259081 


131872229 


22.5610 


7.9843 


.001964637 


510 


260100 


182661000 


22.6832 


7.9896 


.001960784 


511 


261121 


183432831 


22.6058 


7.9948 


.001956947 


512 


262144 


134217?^8 


22.6274- 


8 


.001953125 


513 


268160 


135006697 


22.6495 


8.0052 


.001949818 


614 


264196 


185796744 


22.6716 


8.0104 


.0019456^ 


515 


266225 


186500675 


22.6936 


8.0156 


.00194r 
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SQUARES, CUBES. SQUARE BOOTS, ETC.— Omf. 



No. 


Square. 


Cube. 


8q. Rt. 


C.Rt. 


Reciprocal. 


616 


866856 


187888096 


88.7156 


8.(»08 


.001987984 


617 


867889 


188188418 


82.7876 


8.0860 


.001934286 


618 


868884 


188991838 


88.7596 


8.0311 


.001980508 


619 


869861 


189798859 


88 7816 


8.0868 


.001980788 


689 


87D400 


140606000 


88 8035 


8.0415 


.001928077 


mi 


871441 


141430761 


88.8864 


8.0466 


.001019886 


523 


srr24»i 


148286648 


88.847S 


8.0517 


.0019157100 


588 


875J589 


148055667 


88.8698 


8.0669 


< .001918046 


584 


274676 


148877824 


88.8910 


8.0600 


.001006397 


585 


875685 


144706185 


88.9189 


8.0671 


.001904708 


586 


876676 


145681576 


88.9847 


8.0788 


.001901141 


587 


877729 


146868188 


82.966.') 


8.0774 


.001897538 


528 


878784 


1471979S8 


22.9788 


8.0885 


.001893839 


520 


879841 


148085889 


28 


8.0876 


.001890869 


580 


260900 


148877000 


83.0817 


6.0987 


.001886798 


581 


881961 


149781891 


88.0434 


8.0078 


.001888889 


538 


888084 


150568768 


88.0651 


8.1U88 


.001879690 


588 


884089 


161419487 


83.0868 


8.1079 


.001876178 


584 


885156 


158278804 


83.1084 


8.1180 


.001878650 


6a% 


286885 


153180375 


83.1301 


8.1180 


.001860150 


586 


887896 


153990656 


88.1517 


8.1881 


.001865678 


587 


288869 


154854153 


88.1738 


8.1881 


.001868107 


588 


889444 


155720878 


83.1948 


8.1388 


.001858786 


589 


890521 


156590819 


23.8164 


8.1382 


.001866868 


540 


891600 


157464000 


88.83^D 


8.1488 


.001851868 


541 


292681 


168840481 


23.8591 


8.1488 


.001848489 


548 


298764 


1508;X)088 


83.8808 


8.1588 


.001845018 


543 


894849 


160108007 


88.8024 


8.1588 


.001841681 


544 


895986 


160989184 


28.3838 


8.1638 


.001888885 


545 


897025' 


161878685 


83.8458 


8.1688 


.001884868 


546 


896116 


162771386 


83.8666 


8.1788 


.001881608 


647 


899809 


163667388 


83.8880 


8.1783 


.001886154 


548 


800304 


164566598 


88.4094 


8.1883 


.001884818 


549 


801401 


166469149 


83.4807 


8.1888 


.001881404 


650 


808500 


166375000 


88.4581 


8.1938 


.001816188 


551 


808601 


167884151 


88.4784 


8.1068 


.001814888 


668 


804704 


168196608 


88.4947 


8.8081 


.001811604 


668 


806609 


169112377 


88.5160 


8.8061 


.001806818 


664 


806916 


170081464 


83.5878 


8.8180 


.001805064 


666 




170968876 


88.5584 


8.8180 


.001801808 
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SaVASES, CUBSS, SQUABE BOOTS, ZTC.-^Cont 



No. 


Square. 


Cube. 


Sq. Rt. 


C.Rt. 


Beciprocalfl. 


GM 


809186 


171879616 


23.5797 


8.8229 


.001798561 


557 


8lOiM9 


179608098 


28.6008 


8.8278 


.001795882 


568 


811864 


173741112 


23.6sisi0 


8.2327 


.001702115 


559 


819461 


174676879 


28.6482 


8.8877 


.001788909 


560 


318600 


176616000 


28.6643 


8.2426 


.001785714 


56! 


814721 


176668481 


23.6854 


8.2475 


.001782531 


568 


815844 


177804328 


23.7065 


8.2624 


.001770350 


568 


816969 


178458547 


28.7276 


8.2673 


.001776109 


564 


818006 


179406144 


28.7487 


8.2621 


.001778050 


565 


819225 


180802125 


28.7697 


8.2670 


.001760012 


566 


890856 


161321496 


28.7906 


8.2719 


.001766784 


567 


821489 


182284268 


23.8118 


8.2768 


.001768668 


566 


892624 


183250482 


23.8828 


8.2816 


.001760568 


569 


828761 


184220000 


28.8537 


8.2865 


.001757469 


570 


324900 


186198000 


28.8747 


8 2918 


.001754886 


671 


826041 


186169411 


23.8056 


8.2062 


.001751813 


»r« 


8^184 


187140248 


23.9165 


8 8010 


.001748:i!52 


578 


828829 


188132517 


23.0874 


8.8059 


.001746201 


574 


829476 


189119224 


28.0588 


8.8107 


.001742160 


575 


830626 


190109875 


23.0702 


8.8155 


.001780180 


576 


881776 


191102976 


24 


8.8208 


.001736111 


677 


882929 


192IO0OSS 


24.0208 


S.8251 


.001738102 


678 


884064 


198100552 


24.0416 


8.8300 


.001730104 


679 


886941 


194104589 


24.0624 


8.3848 


.001727116 


560 


886400 


196112000 


24.0632 


8.8806 


.0017-^4138 


581 


837661 


196122941 


24.1089 


8.8148 


.001721170 


563 


888724 


197137868 


24.1247 


8i{491 


.001718213 


568 


88MW9 


108155287 


24.1454 


8.8580 


.001715266 


584 


841066 


199176704 


24.1661 


8.8587 


.001712829 


685 


842826 


900201625 


24.1868 


8.8684 


.001700402 


566 


848896 


90l2aoa^6 


24.2074 


8.8682 


.001706485 


567 


844569 


202269008 


24.2281 


8.8780 


.001708578 


588 


846744 


908297472 


24.2487 


8.8777 


.001700680 


569 


846921 


204886469 


24.2603 


8.8826 


.001697703 


500 


846100 


906879000 


24.2800 


8.8872 


.001604915 


591 


849261 


206425071 


24.3105 


8.8919 


.001692047 


598 


850464 


907474688 


24 8311 


8.8967 


.001680189 


596 


861649 


906627857 


24 3516 


8.4014 


.0016^6341 


594 


866886 


909684584 


24.3721 


8.4061 


.001688502 


596 


864026 


210644875 


24.8026 


8.4108 


.001660672 
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SaUASES, CUBES, SQUARE BOOTS, ETC.— C^nt 



No. 


Square. 


Cube. 


Sq. Rt. 


C. Rt. 


Reciprocal. 


696 


855216 


211708786 


24.4181 


8.4166 


.00167785S 


597 


856409 


212776173 


24.4886 


8.4202 


.001675042 


596 


357604 


313847192 


24.4540 


8.4249 


.001672241 


599 


858801 


214921799 


24.4746 


8.4296 


.001669449 


600 


360000 


216000000 


24.4949 


8.4843 


.001666667 


601 


361201 


217061801 


24.5158 


8.4390 


.001663894 


60:^ 


862404 


218167206 


24.5857 


8.4487 


.001661180 


603 


863609 


219256227 


24.5561 


8.4484 


.001658876 


604 


864816 


220348864 


24.5764 


8 4580 


.001665629 


605 


366025 


221445126 


24.6967 


8.4577 


.001652893 


606 


367286 


222545016 


S4.6171 


8.4628 


.001660165 


607 


868449 


223648548 


24.6374 


8.4670 


.001647446 


608 


369664 


224755712 


24.6577 


8.4716 


.001644787 


609 


870881 


225866529 


24.6779 


8.4768 


.001642036 


610 


372100 


226981000 


24.6962 


8.4809 


.001639344 


611 


378321 


228099181 


24.7184 


8.4856 


.001686661 


612 


374544 


229J20928 


24.7386 


8.4902 


.001633967 


613 


375769 


230346397 


24.7588 


8.4948 


.001631821 


614 


376996 


231475544 


24.7790 


8.4994 


.001628664 


615 


378225 


232608375 


24.7992 


8.5040 


.001626016 


616 


379456 


288744896 


24.8193 


8.6086 


.001628377 


617 


380689 


234885113 


24.8396 


8.6132 


.001620746 


618 


381924 


236029a32 


24.8696 


8.5178 


.001618123 


619 


883161 


237176659 


24.8797 


8.6224 


.001615509 


6-JO 


884400 


238328000 


24.8998 


8.5270 


.001612903 


631 


385641 


239483061 


24.9199 


8.6316 


.001610306 


022 


386884 


240641848 


24.9399 


8.6362 


.001607717 


6'<{8 


388129 


241804367 


24.9600 


8.6408 


.001605136 


624 


389376 


242970624 


24.9800 


8.5458 


.001602564 


625 


390625 


244140625 


25 


8.5499 


.001600000 


626 


391876 


245814376 


25.0200 


8.6644 


.001597444 


627 


898129 


246491883 


25.0400 


8.6590 


.001594896 


628 


394884 


247678162 


25 0599 


8.5635 


.001592357 


629 


396641 


248858189 


25.0799 


8.5681 


.001589825 


680 


396900 


250047000 


26.0998 


8.6726 


.001687909 


681 


898161 


251239591 


26.1197 


8.5772 


.001584786 


632 


399424 


252436968 


25.1896 


8.5817 


.001582278 


683 


400689 


258636187 


25.1695 


8.5862 


.001579779 


684 


401956 


264840104 


25.1794 


8.6907 


.001677S87 


685 


408225 


256047875 


25.1992 


8.5952 


.001674808 
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BQJUlKEB, cubes, SQUABE boots, ETQ.—Goni, 



No. 


Square. 


636 


404496 


687 


405769 


638 


407044 


689 


4063:21 


640 


409600 


641 


410681 


6U 


412164 


643 


418449 


644 


414786 


645 


4160S5 


646 


417316 


647 


418609 


648 


419904 


649 


421201 


660 


422500 


651 


423801 


653 


425104 


658 


426409 


654 


427716 


655 


429025 


656 


480336 


657 


441649 


658 


432964 


659 


434281 


660 


435600 


661 


486021 


66:3 


488244 


663 


489669 


664 


440696 


665 


442225 


666 


448556 


667 


444889 


668 


446224 


669 


447561 


670 


448900 


671 


460241 


672 


451584 


673 


452929 


674 


454876 


675 


456625 



Cube. 


Sq. Rt. 


C.Rt. 


257269456 


25.2190 


8.5997 


258474853 


25.2389 


8.6043 


259694072 


25.2587 


8.6068 


2t0917119 


25.2784 


8.6132 


262144000 


25.2982 


8.6177 


268374721 


25.8180 


8.6222 


264609288 


25.8377 


8.6267 


265847T07 


25.8574 


8.6812 


267089984 


25.3772 


8.6357 


268836125 


25.3969 


8.6401 


269586186 


25.4165 


8.6446 


270640028 


25.4362 


8.6490 


272097792 


25.4558 


8.6535 


278859449 


25.4755 


8.6579 


274625000 


25.4951 


8.6624 


275894451 


25.5147 


8.6668 


277167808 


25.5843 


8.6713 


278445077 


25.5589 


8.6757 


279726264 


25.5784 


8.6801 


281011875 


25.5980 


8.6845 


282800416 


25.6125 


8.6890 


288593393 


25.6320 


8.6934 


284890812 


25 6515 


8.6978 


286191179 


25.6710 


8.7022 


287496000 


25.6906 


8.7066 


288804781 


25.7099 


8.7110 


290117528 


25.7294 


8.7154 


291484247 


25.7488 


8.7198 


292764944 


25.7882 


8.7241 


294079625 


25.7876 


8.7286 


295408296 


25.8070 


8.7329 


296740968 


25.8268 


8.7373 


298077632 


25.8457 


8.7416 


299418309 


25.8650 


8.7460 


300763000 


25.8844 


8.7503 


302111711 


25.9037 


8.7547 


808464448 


25.9230 


8.7590 


304821217 


25.9422 


8.7634 


806182024 


25.9615 


8.7677 


307546875 


25.9808 


8.7721 



Reciprocal. 



.001572827 
.001569859 
.001567898 
.001564945 
.001562500 

.001560062 
.001557632 
.001555210 
.001552795 
.001550388 

.001547968 
.00154.5595 
.001548210 
.0015^0832 
.001538462 

.001586098 
.001583742 
.001531894 
.001529052 
.001526718 

.001524890 
.001522070 
.001519757 
.001517451 
.001515152 

.001512859 
.001510574 
.001508296 
.001506024 
.001503759 

.001501502 
.001499250 
.001497006 
.001494768 
.001492587 

.001490313 
.001488095 
.001485884 
.001483680 
.001481481 
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flaUABES, CUBES, BQUABE BOOTS, ETC-^Omt. 



No. 


Square. 


Cube. 


8q.Rt. 


C. Rt. 


Reciprocal. 


678 


456976 


308915776 


26 


8.7764 


.0014799290 


677 


468829 


810288788 


26.0192 


8.7807 


.001477106 


678 


450684 


811665752 


26.0884 


8.7850 


.001474926 


679 


461041 


818046849 


26.0576 


8.7893 


.001472754 


680 


469400 


814482000 


26.0768 


8.7987 


.001470588 


681 


468761 


315821241 


26.0960 


8.7980 


.001468429 


682 


465124 


817«'14&68 


26.1151 


8.8028 


.001466276 ' 


689 


466489 


818611987 


26.1818 


8.8066 


.001464129 


684 


467866 


»i0018604 


26.1584 


8.8109 


.001461968 


685 


469225 


821419125 


26.1725 


8.8162 


.001459664 


686 


470596 


822828856 


26 1916 


8.8194 


.001457726 


687 


471969 


824242708 


26.2107 


8.8287 


.001455004 


688 


478844 


82566067-J 


26.2298 


8.8280 


.001468468 


689 


474721 


827082769 


26.2488 


8.8828 


.001451S79 


690 


476100 


828609000 


26.2670 


8.8866 


.001449275 


691 


477481 


8*29989871 


26.2869 


8.8406 


.001447178 


693 


478864 


&3187S888 


26 8059 


8.8451 


.001445067 


698 


480249 


882812557 


26.3249 


8.8498 


.001448001 


694 


481636 


834255884 


26.3489 


8 8586 


.001440928 


695 


488025 


885702875 


26.8629 


8.8578 


.001488849 


696 


484416 


38715&586 


26.8818 


8.8621 


.001486782 


697 


485809 


338608878 


26.4008 


8.8663 


.001484780 


696 


487204 


340068892 


26.4107 


8.8;06 


.001482665 


699 


488601 


341682099 


26.4886 


8.8748 


.001480616 


700 


490000 


343000000 


26.4575 


8.8790 


.001428571 


701 


491401 


844472101 


26.4764 


8.8888 


.001426584 


702 


492804 


345948406 


26.4958 


8.8875 


.001424501 


703 


494209 


847428027 


26.6141 


8.8917 


.001422475 


704 


495616 


348913664 


26.5380 


8.8959 


.001420466 


706 


497025 


850402625 


26.5518 


8.9001 


.001418440 


706 


498436 


351895816 


36.5707 


8.d043 


.001416481 


707 


499849 


853393248 


26.5895 


8.9085 


.001414427 


708 


601264 


854894912 


26.6083 


8.9127 


.001412489 


700 


602681 


856400629 


26.6271 


8.9169 


.001410487 


710 


504100 


857911000 


26.6458 


8.9211 


.001406451 


711 


505621 


859425431 


26.6646 


8.9258 


.001406470 


712 


506944 


860944128 


26.6888 


8.9295 


.001404494 


713 


508869 


862467097 


26.7021 


8.9887 


.001402525 


714 


609796 


868994844 


26.7206 


8.9878 


.001400600 


•ris 


511225 


866525876 


26.7305 


8.9420 


.001896601 
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SQVABES, CUBES, SQUABE BOOTS, ETC.— C^»^. 



No. 


Square. 


Cube. 


Sq. Rt. 


CRt. 


Becipi*ocal. 


716 


512666 


867061696 


26.7582 


8.9462 


.001396648 


717 


514089 


868601818 


26.7769 


8.9503 


.001394700 


718 


515524 


870146282 


26.7955 


8.9545 


.001392758 


719 


516961 


371694959 


26.8142 


8.9587 


.001390821 


730 


518400 


878248000 


26.8328 


8.9628 


.001388889 


721 


519641 


874805861 


26.8514 


8.9670 


.001386968 


722 


521284 


376867048 


26.8701 


8.9711 


.001385042 


728 


522729 


877983067 


26.8887 


8.9752 


.001383126 


724 


524176 


879503424 


26.907^ 


8.9794 


.001381215 


725 


525625 


881078125 


26.9258 


8.9635 


.001379810 


726 


527076 


882657176 


26.9444 


8.9876 


.001377410 


727 


528529 


384240583 


26.9629 


8.9918 


.001375516 


728 


529984 


385838852 


26.9815 


8.9959 


.001373626 


729 


531441 


887490489 


27 


9 


.001371742 


780 


582900 


389017000 


27.0185 


9.0041 


.001369868 


781 


584361 


890617891 


27.0370 


9.0082 


.001367989 


782 


585624 


392223168 


27.0555 


9.0123 


.001866120 


788 


537289 


893832887 


27.0740 


9.0164 


.001364256 


734 


538756 


895446904 


27.0924 


9.0205 


.001362398 


785 


510:^ 


397065375 


27.1109 


9.0246 


.001860644 


786 


541696 


896688256 


27.1293 


9.0287 


.001358696 


787 


543169 


400315558 


27.1477 


9.0328 


.001356852 


788 


544644 


401947272 


27.1662 


9.0369 


.001855014 


789 


546121 


403583419 


27.1846 


9.0410 


.001353180 


740 


547600 


405224000 


27.2029 


9.0450 


.001351351 


741 


549081 


406869021 


27.2218 


9.0491 


.001849528 


742 


550664 


408518488 


27.2897 


9.0632 


.001347709 


748 


562049 


410172407 


27.2580 


9.0572 


.001345895 


744 


553586 


411830784 


27.2764 


9.0613 


.001844086 


745 


555(«5 


413493625 


27.2947 


9.0654 


.001842282 


746 


556516 


415160936 


27.3130 


9.0694 


.001340488 


747 


558009 


416832723 


27.3313 


9.0735 


.001338688 


748 


559504 


418508992 


27.3496 


9.0775 


.001336898 


749 


561001 


420189749 


27.3679 


9.0616 


.001335118 


760 


562600 


421875000 


27.3861 


9.0856 


.001888883 


751 


564001 


423664751 


27.4044 


9.0896 


.001391568 


762 


666604 


425259008 


27.4226 


9.0937 


.001829787 


758 


567009 


426957777 


27.4408 


9.0977 


.001828021 


754 


568516 


428661064 


27.4591 


9.1017 


.001826260 


755 


67U025 


430868875 


27.4773 


9.1057 


.001824508 
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SanASES, CITBES, BQVABE BOOTS, ETC.^Cont. 



NO. 


Square. 


Cube. 


Sq. Rt. 


C. Rt. 


Reciprocal. 


756 


571536 


432081216 


87.4956 


9.1096 


.001328nsi 


757 


679049 


483796008 


87.5136 


9.1188 


.001821004 


758 


574564 


485519512 


87.5318 


9.1178 


.001819861 


759 


576061 


487945479 


27.5500 


9.1218 


.001317683 


700 


577600 


488976000 


87.5681 


9.1358 


.001815789 


761 


579121 


440711081 


27.5862 


9.1808 


.001814060 


768 


580644 


442450728 


27.6048 


9.1888 


.001812386 


768 


582169 


444194947 


27.6225 


9.1378 


.001810616 1 


764 


588696 


445948744 


27.6405 


9.1418 


.001806901 


765 


58A225 


447697125 


87.6586 


9.1458 


.001807190 


766 


586766 


449455096 


27.6767 


9.1406 


.001306483 


767 


588289 


451817668 


27.6048 


9.1537 


.001808781 


768 


589S24 


452984832 


87.7188 


9.1677 


.001302083 


769 


591861 


454756609 


27.7308 


9.1617 


.001800890 


770 


592900 


456588000 


27.7489 


9.1667 


.001898701 


771 


594441 


458814011 


87.7669 


9.1696 


.001807017 


772 


5a5984 


460099648 


27.7849 


9.1786 


.0018053R7 


778 


597529 


461889917 


27.8029 


9.1775 


.001298661 


774 


599076 


468684824 


27.8209 


9.1815 


.001291000 


775 


600625 


466484375 


27.8888 


9.1855 


.001200828 


776 


602176 


467288576 


87.8568 


9.1804 


.001888660 


777 


608729 


469007438 


87.8747 


9.1983 


.001287001 


778 


605284 


470910952 


27.8087 


9.1973 


.001286847 


779 


606841 


472720189 


87.9106 


9.8018 


.001288607 


780 


608400 


474552000 


87.9285 


9.8068 


.001888061 


781 


609961 


476379641 


27.0464 


9.8091 


.001280410 


:b» 


611524 


478211768 


27.0648 


9.2180 


.001878778 


783 


618089 


480048687 


27.0821 


9.8170 


.001877180 


784 


614656 


481890804 


28 


9.2809 


.001275510 


786 


616225 


488786625 


28.0170 


9.2848 


.001278885 


786 


617796 


486587656 


88.0357 


9.8883 


.001272865 


787 


619869 


487448403 


88.0585 


9.8826 


.001870648 


788 


620944 


480803872 


88.0718 


9.8365 


.001860086 • 


789 


622521 


401169069 


88.0891 


9.8404 


.001867487 


790 


624100 


498089000 


88.1069 


9.8443 


.001866828 


791 


626681 


494018671 


88.1847 


9.2482 


.001864888 


792 


627264 


496708068 


88.1425 


9.2521 


.001868686 


708 


628849 


498677257 


28.1608 


9.2560 


.001861084 


794 


680436 


500566184 


28.1780 


9.2599 


.001850446 


796 


682025 


502459875 


88.1957 


9.2688 


.001857868 
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SQtJABES, CUBES, SQUABE BOOTS, ETC.— Cant. 



No. 


Square. 


796 


688616 


797 


635909 


798 


636804 


799 


638401 


800 


640000 


801 


641601 


803 


643204 


808 


644809 


804 


646416 


805 


648035 


806 


649636 


807 


651349 


808 


653864 


809 


654481 


810 


656100 


811 


657731 


81*2 


659344 


818 


660969 


814 


663596 


815 


664335 


816 


665856 


817 


667489 


818 


669134 


819 


670761 


890 


673400 


831 


674041 


S22 


675684 


828 


6r7839 


894 


678976 


8S5 


680635 


836 


682376 


887 


683939 


888 


685584 


889 


6S7341 


880 


688900 


881 


690561 


832 


693334 


888 


693889 


884 


605556 


885 


697335 



Cube. 


Sq. Rt. 


C. Rt. 


504358336 


28.2135 


9.3677 


506361573 


28.2312 


9.2716 


508169593 


28.3489 


9.2754 


510063399 


38.2666 


9.2793 


512000000 


28.2843 


9.2833 


513933401 


28.3019 


9.3870 


515849606 


28.3196 


9.3909 


517781627 


28.3373 


9.3948 


519718464 


28.3549 


9.2986 


531660125 


28.3725 


9.3025 


528606616 


28.8901 


9.3063 


535557948 


38.4077 


9.3103 


527514112 


28.4253 


9.3140 


539475129 


28.4429 


9.3179 


531441000 


28.4605 


9.3217 


583411781 


28.4781 


9.3255 


535887328 


28.4956 


9 3294 


537867797 


28.5132 


9.3332 


5:^9858144 


28.5307 


9.3370 


541343375 


28.5482 


9.8108 


543338496 


28 5657 


9.3447 


545:^38513 


28.5833 


9 3485 


547848432 


28.6007 


9.3523 


549358259 


28.6183 


9.8561 


551868000 


38.6356 


9.3599 


653887661 


38.6531 


9.8687 


555412248 


38.6705 


9.3675 


557441767 


38.6880 


9.8713 


559476224 


38.7054 


9.3751 


561515625 


88.7328 


9.3789 


563559976 


38.7402 


9.3827 


665609288 


28.7576 


9.3865 


567663.552 


28.7750 


9.3902 


569722789 


38.7934 


9.3940 


571787000 


38.8097 


9.3978 


573866191 


38.8371 


9.4016 


575930368 


38.8444 


9.4053 


578009537 


38.8617 


9.4091 


58009:3704 


38.8791 


9.4139 


582183875 


38.8064 


9.4166 



Reciprocal. 



.001256281 
.001354705 
.001253138 
.001251564 
.001250000 

.001248439 
.001246883 
.001245330 
.001243781 
.001242236 

.001240695 
.001239157 
.001237624 
.001236094 
.001234568 

.001233046 
.001231527 
.001230013 
.001228501 
.001226994 

.001225490 

.001223990 

.001222494 

.001321001 

.001219513 

.001218027 
.001216545 
.001215067 
.001218592 
.001212121 

.001210654 
.001209190 
.001207729 
.001206373 
.001204819 

.001203369 
.001201928 
.001200480 
.001199041 
.0011978^ 



59 



SQVABES, CUBES, SQUABE BOOTS. ETC-^Cont. 



No. 


Square. 


Cube. 


Sq. Rt. 


C.Rt. 


Reciprocal 


&-» 


608896 


684277056 


28.9137 


9.4204 


.001106172 


887 


700560 


5868762S8 


28.9310 


0.4241 


.001104743 


838 


702244 


688480472 


28.9482 


0.4270 


.001103817 


830 


703921 


590589719 


28.9665 


0.4816 


.001101806 


840 


706600 


692704000 


28.9828 


0.4854 


.001100476 


S41 


707281 


5M828321 


29 


0.4801 


.001180061 


842 


706964 


596047688 


29,0172 


0.4420 


.001187648 


843 


710649 


599077107 


29.0345 


0.4466 


.001186240 


844 


712336 


601211584 


29.0617 


0.4508 


.001184884 


B45 


714025 


603851125 


29.0689 


0.4541 


.001188432 


S46 


715716 


605495736 


29.0861 


0.4678 


.001182083 


847 


717409 


607645428 


29.1088 


0.4615 


.001180688 


848 


719104 


609800192 


29.1204 


0.4652 


.OO11T0245 


849 


720801 


611960049 


29.1876 


0.4600 


.001177866 


850 


725600 


614126000 


29.1548 


0.4727 


.001176471 


851 


724201 


616295051 


29.1719 


0.4764 


.00117W)88 


852 


725904 


618470208 


29.1890 


0.4801 


.001178709 


853 


727609 


620650477 


29.2062 


0.4838 


.001172883 


854 


729316 


622885864 


29.2233 


9.4876 


.001170060 


855 


731025 


625026375 


29.2404 


9.4912 


.001160691 


856 


782736 


627222016 


20.25;? 


9.4949 


.001168224 


857 


734449 


629422793 


29.2746 


9.4966 


.001166861 


858 


786164 


631628712 


29.2916 


0.5028 


.001165601 


a50 


737881 


638889779 


29.3087 


0.5060 


.001164144 


860 


739600 


636056000 


29.3258 


0.5007 


.001162701 


861 


741321 


638277881 


29.3428 


0.6134 


.001161440 


862 


743044 


640608928 


29.8596 


0.6171 


.001160008 


863 


744769 


64'2735647 


29.3760 


0.5207 


.001158749 


864 


746496 


644972544 


20.3939 


0.5244 


.001157407 


865 


748225 


647214625 


29.4109 


0.5281 


.001156069 


866 


749956 


649461896 


29.4279 


0.5817 


.001154784 


867 


751689 


651714363 


29.4449 


0.5354 


.001158403 


868 


7&34-24 


653972a32 


29.4618 


0.5391 


.001152074 


869 


755161 


656234909 


29.4788 


0.5427 


.001150748 


870 


756900 


658503000 


29.4958 


0.5464 


.001149425 


871 


758641 


660776811 


29.5127 


0.5501 


.001148106 


872 


760384 


663054848 


29.5296 


0.5587 


.001146780 


873 


7621-29 


665338617 


29.5466 


0.5574 


.001145475 


874 


763876 ' 667627624 


29.5635 


0.5610 


.001144166 


875 


765625 1 669921875 


29.5804 


0.5647 


.001142857 



6o 



SQITABES, CUBES. SQUABE BOOTS. ETC.— Om^. 



No. 


Square. 


Cube. 


Sq. Rt. 


CRt. 


Reciprocal. 


876 


767876 


672221376 


29.6073 


9.5683 


.001141658 


«7 


769129 


674526133 


29.6142 


9.5719 


.001140251 


878 


770884 


676886152 


29.6311 


9.5756 


.001138952 


879 


772641 


679151439 


29.6479 


9.5792 


.001137656 


880 


774400 


681472000 


29.6648 


9.5828 


.001136864 


881 


776161 


683797841 


29.6816 


9.5865 


.001185074 


882 


777924 


686128968 


29.6985 


9.5901 


.001133787 


883 


779689 


688465387 


29.7153 


9.5937 


.001132503 


884 


781456 


690807104 


29.7821 


9.5973 


.001131222 


885 


783225 


693154125 


29.7489 


9.6010 


.001129944 


886 


784996 


695506456 


29.7658 


9.6046 


.001128668 


687 


786769 


697864109 


29.7825 


9.6062 


.001127396 


888 


788544 


700227072 


29.7993 


9.6116 


.001126126 


889 


790321 


702595369 


29.8161 


9.6154 


.001124859 


890 


792100 


704969000 


29.8329 


9.6190 


.001123596 


891 


793881 


707347971 


29.8496 


9.6226 


.001122334 


892 


795664 


70973-^288 


29.8664 


9.6262 


.001121076 


893 


797449 


71212195? 


29.8831 


9 6298 


.001119821 


894 


799236 


714516984 


29.8996 


9.6334 


.001118568 


895 


801025 


716917376 


29.9166 


9.6370 


.001117318 


896 


802816 


719823136 


29.9333 


9.6406 


.001116071 


897 


804609 


721734273 


29.9500 


9.6442 


.001114782 


898 


806404 


724150792 


29.9666 


9.6477 


.001113586 


899 


606201 


726572699 


29.9833 


9.6513 


.001112347 


900 


810000 


729000000 


30 


9.6549 


.001111111 


901 


811801 


731432701 


30.0167 


9.6585 


.001109878 


902 


813604 


733870808 


30.0333 


9.6620 


.001106647 


903 


815409 


736314327 


30.0500 


9.6656 


.001107420 


904 


817216 


738763264 


30.0666 


9.6692 


.001106196 


905 


819025 


741217625 


30.0832 


9.6727 


.001104972 


906 


820636 


743677416 


30.0996 


9.6763 


.001103768 


907 


822649 


746142643 


30.1164 


9.6799 


.001102536 


908 


824464 


748613312 


30.1330 


9.6834 


.001101828 


909 


826281 


751069429 


30.1496 


9.6670 


.001100110 


910 


828100 


753571000 


30.1662 


9.6905 


.001098901 


911 


829921 


756058031 


30.1828 


9.6941 


.001097696 


912 


881744 


758550528 


30.1993 


9.6976 


.001096491 


918 


838569 


761048497 


30.2159 


9.7012 


.001096290 


914 


885396 


768551944 


30.2324 


9.7047 


.00109409" 


915 887225 766060875 


80.2490 


9.7062 


.0010928r 



6i 



SQUARBB, CUBESi BQUABE BOOTS. WTO.—Oont. 



No. Sqtiare. 

1 


Cube. 


8q. Rt. 


C.Rt. 


Reciprocal. 


9t0 880066 


768676296 


80.2656 


9.7118 


.001091708 


917 840889 


771096218 


80.8820 


9.7168 


.001090513 


918 


842734 


778620682 


80.2986 


9.7186 


.001069325 


919 


844561 


776161559 


80.8150 


9.7224 


.001068189 


920 


846400 


778688000 


80.3315 


9.7859 


.001060967 


m 


848241 


781229961 


30.3480 


9.7894 


.001085776 


922 


850084 


788777448 


30.3645 


9.7829 


.001064599 


923 


851929 


786330467 


30.8809 


9.7364 


.001063423 


924 


853776 


788889024 


80.3974 


9.7400 


.OOlOftSffil 


925 


855625 


791453125 


80.4138 


9.7435 


.001061061 


926 


857476 


794082776 


80.4308 


9.74^0 


.001079914 


927 


859829 


796597988 


80.4467 


9.7505 


.001078749 


928 


861184 


799178752 


30.4681 


9.7540 


.001077586 


929 


868041 


801765069 


80.47U6 


9.7575 


.001076426 


9ao 


864900 


804367000 


30.4959 


9.7610 


.001075260 


931 


866761 


606954491 


30.5123 


9.7645 


.001074114 


98-2 


868624 


809557568 


30.5287 


9.7680 


.001072961 


983 


870489 


812166237 


80.5450 


9 7716 


.001071811 


981 


872356 


814780504 


30.5614 


9.7760 


.001070664 


985 


874<J25 


817400375 


80.5778 


9.n66 


.001069519 


986 


876096 


820025856 


30.5941 


9.7819 


.001068376 


987 


877969 


822656953 


80.6105 


9 7664 


.001067286 


988 


879844 


8-,»5293672 


30.6268 


97689 


.001060096 


989 


881721 


827936019 


80.6431 


9.7924 


.00I0C4968 


MO 


883600 


830584000 


80.6594 


9.7969 


.001068680 


941 


885481 


888287631 


30.6767 


9.7993 


.001068699 


942 


H87364 


835696888 


30.6920 


9.8028 


.001061671 


948 


889249 


838561807 


30.7063 


9.9063 


.001060445 


944 


891136 


841232884 


30.7246 


9.8097 


.001069398 


945 


893025 


848906625 


30.7409 


9.8182 


.00105tti01 


946 


894916 


646690536 


80.7571 


9.8167 


.001067062 


947 


896809 


849278123 


30.7784 


9.6201 


.001055966 


948 


896704 


851971392 


80.7896 


9.6286 


.001064668 


949 


900601 


854670349 


80.8058 


9.6870 


.001058741 


950 


902500 


867875000 


30.8221 


9.6305 


.001052088 


951 


904401 


860065351 


30.6363 


9.6889 


.001051685 


962 


906804 


862801408 


30.6545 


9.8374 


.001060420 


968 


906209 


665528177 


30.8707 


9.8406 


.001049818 


964 


910116 


868260664 


30.8869 


9.6448 


.001048818 


956 


012026 


670983875 


30.9031 


9.6477 


.001047180 



62 



8(tnAE£8^ CUBES, SaVABE BOOTS, ^TC.—Cont 



No. 


Square. 


956 


918936 


9S7 


915849 


958 


917764 


959 


919681 


960 


931600 


961 


933521 


963 


935444- 


963 


937369 


964 


939396 


966 


981225 


966 


983156 


967 


935089 


968 


9S7034 


969 


938961 


970 


940900 


971 


943841 


972 


944784 


978 


946739 


974 


948676 


976 


950635 


976 


952576 


977 


954539 


978 


956484 


979 


958441 


960 


960400 


981 


963861 


983 


964834 


988 


966389 


964 


968356 


98S 


970325 


986 


973196 


967 


974169 


988 


976144 


969 


978131 


990 


980100 


901 


982081 


998 


984064 


998 


966049 


904 


968086 


095 


990035 


996 


993016 


097 


994009 


996 


996004 


990 


996001 


1000 


1000000 



Cube. 



873733816 
876467493 
879317912 
881974079 
884736000 

887503681 
890277138 
898056347 
895641344 
898633135 

901438696 
904331063 
907&393d3 
909853309 
913673000 

915498611 
918330048 
931167317 
934010434 
926859375 

939714176 
933574838 
935441353 
938313789 
941193000 

944076141 
946966168 
949663067 
9S3763904 
955671635 

968586856 
961504808 
964480373 
967361669 
970399000 

978343371 
976191488 
979146667 
983107784 
985074875 

988047986 
991026978 
994011992 
997002999 
1000000000 



Sq. Bt. 



30.9193 
30.9354 
80.9516 
30.9677 
30.9889 

81 

81.0161 

81.0333 

81.0488 

81.0644 

81.0806 
81.0966 
81.1137 
81.1388 
81.1448 

31.1609 
81.1769 
81.1939 
81.2090 
81.2350 

31.2410 
31.2570 
31.2780 
31.2890 
31.8050 

81.8309 
81.8869 
81.8538 
81.3688 
81.3847 

81.4006 
31.4166 
31.4836 
31.4484 
31.4643 

81.4803 
31.4960 
31.5119 
81.5378 
81.5436 

31.5696 
31.5758 
31.5911 
81.6070 
31.6328 



C.Bt. 



9.8511 
9.8546 
9.8580 
9.8614 
9.8648 

9.8688 
9.8717 
9.8751 
9.8785 
9.8819 

9.8854 

dftMft 
• oooo 

9.8922 

9.8956 

9.8990 

9.9034 
9.9058 
9.9093 
9.9136 
9.9160 

0.9194 
9.9237 
9.9261 
9.9396 
9.9839 

9.9368 
9.9396 
9.9430 
9.9464 
9.9497 

9.9531 
9.9565 
9.9598 
9.9633 
9.9666 

9.9699 
9.9733 
9.9766 
9.9800 
9.9833 

9.9866 
9.9900 
9.9938 
9.9967 
10 



Beciprocal. 



.001046035 
.001044983 
.001043841 
.001043758 
.001041667 

.001040583 
.001089501 
.001038433 
.001037844 
.001036360 

.001085197 
.001034136 
.001033058 
.001031993 
.001030938 

.001039666 
.001028807 
.001027749 
.001036694 
.001025641 

.001024590 
.001038541 
.001033495 
.001021450 
.001020408 

.001019868 
.001018380 
.001017394 
.001016260 
.001015228 

.001014199 
.001013171 
.001012146 
.001011128 
.001010101 

.001009082 
.001006066 
.001007049 
.001006086 
.001005026 

.001004016 
.001003009 
.001002004 
.001001001 
.OOIOOOOOP 



63 



CIBGUMFEBEKCES AND DIAXETEBS 

CIBCLES. 

DUMKTKBS IN UNITS AND E1OBTH8. 



OF 



Diam. 

1-8S 

8-64 
1-16 
S-92 



8-16 

7-88 

H 

9-SS 

5-16 

11-82 

18-S 

7-16 
15-8S 

17-S 
9-16 

l»-82 

81-8-4 
11-16 
23-88 

25-^ 

13-16 

27-88 

% 

29-88 

15-16 

81-82 

1 

1-16 

8-^ 

n-i« 



Gircumf. 


Area. 


.049067 


.(J0019 


.096175 


.00077 


.147268 


.00173 


.1968M 


.00307 


• wVWw M 


.00600 


.898699 


.01287 


.490674 


.01917 


.589049 


.02761 


.687888 


.06758 


.785396 


.04909 


,868678 


.06813 


,981748 


.07670 


1.07998 


.09881 


1.17810 


.11045 


1.87687 


.18968 


1.37446 


15033 


1.47862 


.17857 


1.57080 


.19635 


1.66897 


.88166 


1.76715 


.84850 


1.86588 


.27688 


1.96350 


.30680 


8.06167 


.838;;4 


8.15984 


.37128 


8.25808 


.40574 


8.35619 


.44179 


2.45437 


.47937 


2.55854 


.51849 


2.65078 


.55914 


8.74889 


.60132 


2.84707 


.64504 


2.94524 


.69029 


3.04842 


.73708 


3.14159 


.78540 


3.38794 


.88664 


3.53489 


.99402 


3.78064 


1.1075 


3.92699 


1.8878 


4.12834 


1.3580 


4.31969 


1.4849 



Diam. Circumf, 



1 7-16 

9-li 

11-16 

H 

18-16 



15-1 



ft 



2 



1-16 

8-^ 

H 
5-10 

9-16 
H 

11-16 

H 

18-10 
15-16 

I 

1-16 

H 

6-16 

ii-?i 

13-16 



4.51604 
4.71889 
4.90674 
5.10909 
6.30144 

6.49779 
6.69414 
5.89049 
6.06684 
6.88819 

6.47953 
6.67588 
6.87283 
7.06858 
7.86498 

7.46188 
7.65763 
7.85398 
6.05033 
6.84668 

8.44808 
6.6S088 
6.88573 
9.03806 
9.88848 

9.42478 
9.68113 
9.61746 
10.0138 
10.8108 

10.4066 
10.6089 
10.7998 
10.9966 
11.1919 

11.8883 
11.5846 
11.7810 
11.9773 
18.1737 



Area. 



1.6880 
1.7671 
1.9175 
8.0789 
3.8865 

8.4068 
8.5608 
8.7618 
8.9468 
8.1416 

8.8410 
8.6466 
8.7683 
8.9761 
4.8000 

4.4801 
4.6664 
4.9067 
6.1578 
6.4119 

6.6727 
6.9896 
6 8186 
6.4918 
6.7771 

7.0686 
7.3668 
7.6699 
7.9798 
6.8958 

8.6179 
8.9468 
9.8806 
9.6811 
9.9678 

10.881 
10.680 
11.046 
11.416 

11.798 



64 



CIBCUMFEBEHCES AHD DIAMETEBB OF 

CIROLEB,— Continued, 



Diam. 



315-16 

4 
1-1« 

H 
8-ltf 

.^ 
5-10 

H 
?-l« 

H 

9-16 
ll-ll 
13-Itf 



U 



15-1 



1-16 

8-16 
5-16 

»-ll 

11-16 
9i 

lS-16 
Hi 



Circumf. 



12.8700 
12.5664 
12.T627 
12.0591 
18.1554 

18.8618 
18.5481 
18.7445 
18.9406 
14.1872 

14.8885 
14.5299 
14.7;i62 
14.9si26 
15.1189 

15.8158 
15.5116 
15.7060 
15.9048 
16.1007 

16.2970 
16.4964 
16.6697 
16.8861 
17.0624 

17.2788 
17.4751 
17.6715 
17.8678 
18.0642 

18.2605 
18.4569 
18.6582 
18.8196 
19.2428 

19.6860 
20.0277 
20.4204 
90.8181 
21.2068 



Area. 



12.177 
12.566 
12.962 
18.864 
18.772 

14.186 
14.607 
15.088 
15.466 
15.904 

16.849 
16.800 
17.267 
17.721 
16.190 

18.665 
19.147 
19.636 
20.129 
20.629 

21.186 
21.648 
22.166 
22.691 

28.758 
24.801 
24.860 
25.406 
25.967 

26.586 
27.109 
27.688 
28.274 
29.465 

80.680 
81.919 
38.183 
84.472 
85.7B5 



Diam. Circumf. 



10 



11 



H 



21.5964 
21.9911 
22.8888 
22.7765 
28.1692 



Area. 



87.122 
38.485 
39.871 
41.282 
42.718 



28.5619 


44.179 


28.9546 


45.664 


24.8473 


47.173 


24.7400 


48.707 


25.1827 


60.265 


26.5254 


51.849 


25.9181 


58.456 


26.8106 


55.068 


26.7085 


56.745 


27.0962 


58.426 


27.4880 


60 182 


27.8816 


61.862 


28.2748 


63.617 


28.6670 


65.397 


29.0597 


67.201 


29.4524 


69.029 


29.8451 


70.882 


80.2878 


72.760 


80.6305 


74.662 


31.0282 


76.589 


81.4159 


78.540 


31.8086 


80.516 


32.2013 


82.516 


32.5940 


84.541 


32.9867 


86.590 


33.3791 


88 664 


33.7721 


90.763 


34.1618 


92.886 


84.5575 


95.038 


84.9502 


97.205 


35.3429 


99.402 


35.7356 


101.62 


86.1288 


108.87 


36.5210 


106.14 


36.9187 


106.48 



65 



OBCUKFEREHCES AlTD DIAXBTEBS 



Diam. 



11% 
IS 



CIrcumf. 



13 



S 



14 



15 



16 






87.8064 
87.6991 
88.0918 
88.8845 
88.8773 



39.6626 
40.0653 
40.4480 
40.8407 

41.8884 

41.61^61 
42.0188 
42.4115 
42.8042 

48.1969 
48 5896 
48.9828 
44.3750 
44.7677 

45.1604 
45.5581 
45.9458 
46.8885 
46.7812 

47.1239 
47.5166 
47.9093 
48.3020 
48.6947 

49.0674 
49.4801 
49.8728 
50.26.^5 
50.6582 

51.0509 
51.4436 
51.8863 
52.2290 
52.6217 



Area. 



110.76 
113.10 
115.47 
117.86 
120.28 

122.72 
125.19 
127.68 
180.19 
182.78 

135.80 
187.69 
140.60 
148.14 
146.60 

148.49 
151.20 
153.94 
156.70 
159.48 

162.80 
165.18 
107.99 
170.87 
178.78 

176.71 
179.67 
162.65 
185.66 
168.69 

191.75 
194.88 
197.93 
201.06 
204.22 

207.89 
210.60 
218.62 
217.06 
220.85 



Diam. 



lf« 



18 



19 



20 



SI 



H 



Circumf. 



66 



Area. 



68.0144 
53.4071 
58.7996 
54.1925 
54.5aSS 

549779 
55.8706 
65 7638 
56.1560 

56.5487 

56.9414 
57.8341 
57.7268 
58.1105 
58.5122 

68.9049 
60.2976 
60.6803 
60.0680 
60.4757 

60.8684 
61.2611 
61.6638 
62.0485 
68.4382 

68.8319 
63.2246 
68.6178 
64.0100 
64.4026 

64.7968 
65.1880 
65.5807 
65.9784 
66.8661 

66.7568 
67.1515 
67.5448 
67.9868 
68.8;i96 



828.66 
»36.98 
880.83 
238.71 
287.10 

240.53 
248.96 
di7.45 
260.05 
254.47 

S58.08 
961.59 
266.18 
268.80 
278.45 

276.12 
270.81 
288.58 
287.27 
881.04 

284.88 
896.65 
802.49 
806.85 
810.84 

814.16 
818.10 
822.06 
886.06 
880.06 

834.10 
388.16 
848.85 
846.36 
850.50 

8M.66 
358.64 
363.06 
807.88 
871.54 



i 



OT CIBCLES — Coniinued. 



Diam. 



21% 
2« 



Circumf. 



% 



S8 



^ 



24 



25 



se 



f^ 



68 7888 
69.1150 
69.5077 
69.9004 
70.8031 

70.6858 
71.0785 
71.4718 
71.8639 
72.8566 

72.6493 
73 04-20 

73.4347 
78.8874 
74.8801 

74.6188 
75.0005 
75.8968 
75.7909 
76.1830 

76.5768 
76.9690 
77.8617 
77.7B44 
78.1471 

78.5396 
78.9385 
79.8852 
79.7179 
80.1106 

80.6083 
80.8960 
81.8887 
61.6814 
88.0741 

82.4668 
88.8506 
83.8582 
83.6449 
84.0676 



Area. 



375.88 
380.13 
384.46 
388.88 
398...H) 

397.61* 

408.04 

406.49 

410.97 

415.48 

480.00 
484.56 
489.13 
433.74 
438.36 

443.01 
447.69 
458.39 
457.11 
461.86 

466.64 
471.44 
476.86 
481.11 
485.98 

490.87 
496.79 
500.74 
505.71 
510.71 

515.78 
580.77 
585.84 
530.93 
536.05 

541.19 
546.35 
551.55 
556.76 
568.03 



Diam. 



26% 
27 



28 



Circumf. 



29 



30 



31 



% 



84.4303 
84.8830 
85.8157 
85.6084 
86.0011 

86.3938 
86.7865 
87.1798 
87.6719 
87.9646 

88.3573 
88.7500 
89.1487 
89.5354 
89.9881 

90.8806 
90.7135 
91.1068 
91.4989 
91.8916 

98.8843 
98.6770 
93.0697 
93.4684 
98.8551 

94.8478 

94.6405 

95.0338 

95.4859 

95.8186 

96.8118 
96.6040 
96.9967 
97.3894 
97.7881 

96.1748 
98.6076 

99.3589 
99.7456 



Area. 



567.27 
678.56 
577.87 
583.81 
588.57 

593.96 
599.37 
604.81 
610.27 
615.75 

681.26 
686.80 
638.36 
637.94 
643.55 

649.18 
654.84 
660.53 
666.83 
671.96 

677.71 
688.49 
689.30 
695.13 
700.98 

706.86 
718.76 
718.69 
784.64 
730.68 

786.68 
748.64 
748.69 
754.77 
760.87 

766.99 
778.14 
779.81 

786.*- 
79 



67 



CIRCtJMFEBBKCES AND DIAMETEM 



Diam. 


Circumf. 


Area. 


Diam. 


Circumf. 


Area. 


31?^ 


100.188 


797.96 


3e^ 


115.846 


1068.0 


3» 


100.581 


801.25 


37 


116.289 


1075.2 


1^ 


100.0S4 


810.64 


1^ 


116.682 


106S.5 


74, 


101.310 


816.86 


14 


117.024 


1069.8 


H 


101.709 


82S.S1 


H 


117.417 


1097.1 


w 


109.102 


829.58 


• 


117.810 


1104.5 





102.494 


886.97 


?8 


118.202 


1111.8 


i 


102.887 


842.89 


z% 


118.596 


1119.2 


103.280 


848.88 


78 


118.988 


1128.7 


33 


108.678 


865.80 


38 


119.881 


1134.1 


H 


104.065 


861.79 


H 


119.778 


1141.6 


lA 


104.458 


868.81 


74 


120.166 


1149.1 


9r 


104.851 


874.86 


78 


120.569 


1156.6 


7% 


105.248 


881.41 


Zl 


120.951 


1164.2 


H 


105.636 


888.00 


98 


121.844 


1171.7 


K 


106.029 


894.62 


^ 


121.727 


11T9.8 


106.421 


901.26 


122.129 


1186.9 


84 


106.814 


907.02 


39 


122.522 


1194.6 




107.207 


914.61 


H 


122.915 


1202.8 


H 


107.600 


921.82 


128.806 


* 1210.0 


H 


107.992 


028.06 


H 


128.700 


1217.7 


1^ 


106.385 


984.82 


TV 


124.093 


1225.4 


^ 


108.778 


941.61 


78 


124.486 


1283.2 


a? 


109.170 


948.42 


a? 


124.878 


1241.0 


H 


109.568 


956.25 


% 


125.271 


1248.8 


35 


109.956 


062.11 


40 


126.664 


1256.6 


1^ 


110.348 


969.00 


1^ 


126.056 


1264.5 


14 


110.741 


975.91 


zk 


126.449 


1272.4 


9I 


111.184 


982.84 


b2 


126.842 


1280.8 


S 


111.627 


969.80 


H 


127.285 


1286.2 


^ 


111.919 


996.78 


a^ 


127.627 


1296.8 


9% 


112.312 


1003.8 


i 


128.020 


1304.8 


yk 


112.706 


1010.8 


188.413 


1812.8 


36 


118.097 


1017.9 


41 


188.805 


1380.3 


^ 


113.490 


1025.0 


H 


129.196 


1838.3 


H 


118.888 


1082.1 


H 


189.601 


1336.4 


&2 


1J4.275 


10892 


78 


129.968 


1844.5 


12 


114.668 


1046.3 


79 


180.876 


1868.7 


K 


115.061 


1058.5 


78 


180.709 


1860.8 


« 


115.454 


1060.7 


k 


181.161 


1860.0 



68 



OF CIBLCLEB—Qmtinued. 



Diam. 



41% 
42 



i 



43 



n 



44 



45 



46 



^ 



Circumf. 



131.554 
181.947 
132.340 
133.783 
183.135 

133.518 
138.910 
134.303 
134.696 
135.068 

185.481 
135.874 
136.367 
136.669 
187.053 

187.445 
137.837 
138.330 
138.6•^3 
189.015 

189.406 
189.801 
140.194 
140.586 
140.979 

141.873 
141.764 
143.167 
143.550 
143.943 

148.885 
143.738 
144.121 
144.518 
144.906 

145.399 
145.691 
146.064 
146.477 
146.860 



Area. 



1877.3 
1885 4 
1398.7 
1403.0 
1410.8 

1418.6 
1437.0 
1435.4 
1448.8 
1453.3 

1460.7 
1469.1 
1477.6 
1486.3 
1494.7 

1508.8 
1511.9 
1530.5 
1539.3 
1587.9 

1546.6 
1555.8 
1564.0 
1573.8 
1581.6 

1590.4 
1599.8 
1608.3 
1617.0 
1636.0 

1684.9 
1648.9 
1653.9 
1661.9 
1670.9 

1680.0 
1689.1 
1698.3 
1707.4 
1716.5 



DIam. 



46% 
47 



48 



40 



50 



51 



H 



Circumf. 



147.363 
147.655 
148.048 
148.440 
148.833 

149.336 
149.618 
150.011 
150.404 
150.796 

151.189 
151.583 
151.975 
153.367 
153.760 

153.153 
153.545 
153.938 
154.331 
154.738 

155.116 
155.509 
156.903 
156.291 
156.687 

157.080 
157.473 
157.866 
158.358 
158.650 

159.043 
159.436 
159.839 
160.331 
160.614 

161.007 
161.899 
161.793 
163.185 
168.677 



Area. 



1785.7 
1784.9 
1744.3 
1753.5 
1763.7 

1773.1 
1781.4 
1790.8 
1800.1 
1809.6 

1819.0 
1838.5 
1837.9 
1847.5 
1857.0 

1866.5 
1876.1 
1885.7 
1805.4 
1906.0 

1914.7 
1934.4 
1934.3 
1943.9 
1953.7 

1968.5 
1973.3 
1983.3 
1993.1 
2008.0 

2013.9 
3033.8 
3033.8 
3043.8 
3053.8 

3063.0 
3073.0 
3083.1 
8093.8 
3108.8 



69 



CIBCU1CFEBEHCE8 AHB DIAMETERS 



DUun. 


Circumf. 


Area. 


Diam. 


Circumf. 


Area. 


ftl^ 


lOd.OTO 


2118.6 


MH 


178.678 


2540.6 


52 


1(58.803 


8123.7 


67 


170.071 


8551.8 




l(i8.75d 


2133.0 


1^ 


179.463 


8563.0 


164.148 


2144.8 


?4 


170.8S6 


2574.2 


164.541 


2154.5 


H 


180.840 


8585.4 


H 


164.034 


2164.8 


H 


180.642 


2S06.7 


tS 


16ft. 8.» 


2175.1 


fo 


181.084 


8606.0 


i 


165.719 


2185.4 


B? 


181.427 


8610.4 


166.112 


2i06.8 


tL 


181.890 


8680.7 


53 


166.504 


2*.H)6.8 


68 


188.812 


8648.1 


H 


166.887 


2216.6 


H 


188.605 


8668.5 


14 


167.SS90 


2v-rr.o 


iA 


188.098 


8664.0 


i2 


167.688 


2:287.5 


9b 


188.800 


8676.4 


12 


168.075 


2*.i48.0 


K 


183.788 


8687.8 


H 


168.468 


2258.5 


184.176 


8080.8 


^ 


168.861 


2260.1 


% 


184.560 


2710 9 


160.258 


2270.6 


184.061 


87>S.4 


54 


160.646 


2200.8 


59 


185.354 


8784.0 


n 


170.030 


2300.8 


!l 


185.747 


8745.6 


170.431 


2311.5 


186.138 


8757.2 


my 


170.824 


8328.1 


H 


186.688 


2768.8 


7B 


171.217 


8332.8 


12 


186.925 


8780.5 


9b 


171.600 


8343.5 


■2 


187.817 


8782.2 


s? 


172.002 


2354.3 


1? 


187.710 


8808.0 


S 


178.805 


2365.0 


% 


188.108 


8815.7 


55 


178.7F8 


2875.8 


60 


188.496 


2827.4 




178.180 


2886.6 




188.888 


2838.8 


s 


173.673 


8897.5 


7% 


188.281 


8851.0 


£z 


178.966 


2406.3 


iZ 


188.674 


286S2.9 


S 


174.358 


2419.2 


H 


190.066 


8874.8 


M 


174.751 


2430.1 


H 


190.460 


8886.6 


^ 


175.144 


8441.1 


|& 


190.868 


8886.6 


kZ 


176.586 


2452.0 


yk 


101.244 


8910.5 


56 


175.020 


2463.0 


61 


191.687 


8982.5 


M 


176.882 


8474.0 


% 


192.080 


8984.5 


j^ 


176.715 


8485.0 


^ 


198.428 


8046.5 


9b 


177.107 


8496.1 


7S 


102.815 


8856.5 


12 


177.600 


8507.2 


12 


108.806 


8870.6 


i2 


177.898 


2518.8 


K 


108.601 


8868.7 


^_ 


178.285 


8529.4 


^ 


103.098 


8884.8 



FOB BIAXETEKS IN UITITS AND EIGHTHS— Cont. 



Diam. 






Sl« 



63 



64 



65 



66 



% 



Circumf. 



Area. 



194.386 
194.779 
195.171 
195.564 
195.957 

196.350 
196.742 
197.185 
197.538 
197.9;a0 

196.818 
196.706 
199.008 
190.491 
199.884 

900.277 
200.669 
201.062 
201.466 
201.847 

203.240 
202.688 
206.026 
208.418 
208.811 

204.204 
204.606 
204.989 
205.882 
205.774 

206.167 
206.660 
206.968 
207.845 
207.788 

208.181 
208.688 
206.916 
200.800 
809.701 



3006.9 
8019.1 
8031.8 
3048.5 
8055.7 

8068.0 
8080.3 
8092 6 
8104.9 
3117.2 

3189.6 
8142.0 
3154.5 
3166.9 
8170.4 

8191.9 
8204.4 
3217.6 
8229.6 
8242.2 

8254.8 
8867.5 
82801 
8892.8 
8805.6 

8818.3 
8881.1 
8848.9 
8856.7 
8869.6 

3882.4 
8395.3 
8408.2 
3421.2 
3184.2 

3447.2 
8460.2 
8478.2 
3486.8 
8400.4 



Diam. 



«6% 
67 



68 



69 



70 



71 



H 



Ciraumf. Area. 



210.094 
210.487 
810.879 
211 272 
211.666 

212.058 
812.450 
212.848 
218.286 
218.628 

214.021 
214.414 
214.806 
215.199 
215.592 

215.964 
216.877 
216.770 
217.168 
217.555 

217.948 
218.341 
818.788 
219.186 
219.519 

819.911 
280.804 
820.697 
221.090 
821.482 

281.875 

222.660 
228.058 
888.446 

228.888 
224.281 
224.624 
825.017 
825 409 



3512.5 
3525.7 
8588.8 
8652.0 
8565.2 

8578.5 
8591.7 
3605.0 
3618.8 
8681.7 

H646.0 
8658.4 
8671.8 
8685.3 
:J698.7 

8712.2 
8785.7 
3739.3 
8768.8 
8766.4 

8780.0 
8798.7 
3807.8 
3821.0 
8884.7 

3848.6 
8862.2 
8876.0 
8880.8 
8908.6 

8917.5 
8931.4 
8945.8 
8959.8 
8978.1 

8987.1 
4001.1 
4015.8 
4080.^ 
404f 



71 



CIBCUlinSEKCES AKD AREAS OF CIBCLE8 



Diam. 


Circumf. 


Area. 


Diam. 


Circumf. 


Area. 


71J6 


225.808 


4067.4 


76% 


241.610 


4641.5 


7a 


826.196 


4071.6 


77 


241.908 


4656.6 


1^ 


8!»587 


4086.7 




242.296 


4671.8 


u 


»t6.W0 


4099.8 


u 


242.688 


4686. » 


% 


W7.378 


4114.0 


% 


248.061 


4702 1 


1^ 


227.766 


4128.2 


1^ 


848.473 


4717.8 


^ 


2-^.158 


4142.6 


z9 


848.866 


4788.5 


9% 


228.661 


4166.8 


^ 


244.259 


4747.8 


u 


228.944 


4171.1 


vk 


244.662 


4768 1 


73^ 


229.886 


4186.4 


78 


245.044 


4778.4 


H 


229.729 


4199.7 


H 


245.487 


4798.7 


z4 


2^.122 


4214.1 


14 


245.830 


4809.0 


tB 


2!10.614 


4228.6 


7« 


846.222 


4824.4 


12 


280.907 


4242.9 


£2 


946.615 


4889.8 


H 


231.300 


4267.4 


H 


847.006 


4855.8 


a^ 


231.692 


4271.8 


n 


247.400 


4870.7 


yi 


232.066 


4286.8 


247.71)3 


4886.2 


74 


232.478 


4300.8 


70 


248.186 


4901.7 


^ 


232.871 


4316.4 




848.579 


4917.3 


283 263 


4329.9 


H 


248.971 


4982.7 


K 


233.656 


4844.6 


H 


849.864 


4948.8 


12 


234.049 


4359.2 


12 


849.757 


4968.9 


q2 


234 441 


4373.8 


u 


260.149 


4979.5 


» 


284.834 


4388.5 


42 


260.642 


4995.2 


235.227 


4408.1 


% 


860.986 


5010.9 


7S 


285.619 


4417.9 


80 


251.327 


5026.5 


^ 


286.012 


4482.6 




251.720 


6042.8 


^ 


286.405 


4447.4 


12 


262.113 


5058.0 


ftZ 


236.798 


4462.2 


?8 


262.506 


5073.8 


^ 


237.190 


4477.0 


a 


262.896 


5069.6 


K 


237.683 


4491.8 


% 


853.291 


5105.4 


24 


287. JW6 


4606.7 


M 


268.684 


5121.8 


vk 


238.368 


4521.6 


254.076 


5187.1 


76 


238.761 


4536.6 


81 


254.469 


5158.0 


^ 


239.161 


4661.4 


% 


254.862 


5168.9 


y 


239 646 


4666.4 


H 


255.264 


5184 9 


sz 


239.939 


4581.3 


78 


256.647 


6200.8 


12 


240.382 


4596.3 


ZB 


256.040 


5216.8 


92 


240.726 


4611.4 


K 


866.488 


5888.8 


« 


241.117 


4626.4 


^ 


256.826 


5248.9 
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FOB DIAHETEBS IH UNITS AND EIGHTHS— Cont 



Diam. 



81% 
89 



88 



84 



85 



86 



H 



Circumf. 



357.218 
357.611 
258.008 
258.396 



258.7 



89 



250.181 
250.574 
250.967 
260.850 
260.752 

261.145 
261.588 
261.080 
262.828 
262.716 

268.108 
268.501 
268.804 
264.286 
264.670 

266.072 
266.465 
265.857 
266.250 
266.648 

267.085 
M7.428 
997.821 
268.218 
268.606 

268.000 
269.802 
269.784 
270.177 
270.570 

270.962 
271.856 
271.748 
27J.140 
272.588 



Area. 



6264.9 
5:281.0 
5207.1 
5818.8 
5829.4 

6845.6 
5861.8 
5878.1 
5894.8 
5410.6 

5426.9 
5443.8 
5450.6 
5476.0 
5492.4 

5606.8 
5625.8 
5541.8 
5658.8 
5574.8 

5591.4 
5607.9 
5624.5 
5641.2 
5657.8 

5674.5 
5691.2 
5707.9 
5724.7 
5741.5 

5758.8 
5775.1 
5791.9 
5806.8 
5825.7 

5842.6 
5859.6 
5876.5 
5898.5 
5910.6 



Diam. 



S?« 



88 



89 



00 



01 



^ 



Circumf. 



272.926 
273.310 
273 711 
274.104 
274.497 

274.889 
275.282 
275.675 
276.067 
276.460 

276.858 
277 246 
277.638 
278.031 
278.424 

278.816 
279.209 
279.602 
279.994 
280.887 

280.780 
281.178 
281.565 
281 958 
282.851 

282.748 
288.186 
283.IS29 
288.921 
284.814 

284.707 
285.100 
285.492 
285.885 
286.278 

286.670 
287.068 
287 456 

287.848 
288.241 



I 



Area. 



5927.6 
5944.7 
5961.8 
5978.9 
5996.0 

6013.2 
6030.4 
6047.6 
6064.9 
6062.1 

6099.4 
6116.7 
6184.1 
6151.4 
6168.8 

6186.2 
6208.7 
6221.1 
6238.6 
6256.1 

6278.7 
6291.2 
6806.8 
6326.4 
6844.1 

6861.7 
6379.4 
6897.1 
6414.9 
6432.6 

6450.4 
6468.2 
6486.0 
6508.9 
6521.8 

6589.7 
6557.6 
6575.5 
6598.5 
66r 



73 



CIBCUXFEBEKCES AHD AREAS OF CIBCLE8 
FOB BIA1CETEB8 IS UlTITS AND EIGHTHS— t^nt. 



Diam. 


Clrcumf. 


Area. 


Diam. 


Clrcumf. 


Area. 


91H 


288 684 


6629.6 


96J4 


802.878 


727«.0 


9SB 


i«9.(»7 


6647.6 


a2 


802.771 


7294.9 


IX 


289.419 


6665.7 


12 


803.164 


7818.8 


^ 


289.812 


6688.8 


42 


808.556 


7332.8 


% 


290.205 


6701.9 


H 


808.949 


7851.8 


w 


290.697 


67S0.1 


% 


804.842 


T870.8 


42 


290 990 


6788.2 


97 


804.784 


7880.8 


M 


291.888 


6756.4 


Lg 


805.127 


7406.9 


yk 


291.775 


6T74.7 


1? 


805.590 


7428.0 


93 


292.168 


6792.9 


98 


805.918 


7447.1 


H 


292.561 


6811.2 


H 


806.805 


7466.2 


t2 


292.954 


6829.5 


98 


806.696 


7485.8 


98 


298.346 


6847.8 


a2 


807.091 


7504.6 


i2 


298.789 


6866.1 


U 


807.488 


7528.7 


s 


294.132 


6884.5 


98 


807.876 


7548.0 


§ 


294.524 


6902.9 


H 


806.269 


7562.2 


294.917 


6921.8 


Q 


806.661 


7581.6 


94 


295.810 


6989.8 


78 


809.054 


7600.8 


^ 


295.702 


6958.2 


7§ 


809.447 


7690.1 


296.095 


6976.7 


H 


809.840 


78S9.6 


a/ 


296.488 


6995.8 


% 


810.282 


7658.9 


£2 


296.881 


7018.8 


810.625 


7678.8 


^ 


297.278 


7038.4 


99 


811.018 


7897.7 


a2 


297.666 


7051.0 


^ 


311.410 


7717.1 


% 


298.059 


7069.6 


811.808 


7786.6 


95 


296.451 


7068.2 


% 


812.196 


7756.1 


1^ 


296.844 


7106.9 


78 


812.588 


7775.6 


tA 


299.297 


7125.6 


78 


812.961 


7795.2 


78 


299.629 


7144.8 


a? 


818.874 


7814.8 


H 


800.022 


7168.0 


% 


818.767 


7834.4 


H 


800.415 


7181.8 


100 


814.159 


7854.0 


n 


800.807 


7'.200.6 








yk 


801.200 


7219.4 








96 


801.598 


7288.2 








^ 


801.966 


7257.1 
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CIKOTM7ESS1ICE8 AND AREAS OF CIBCLE8 
FOB DIAXETEB8 IN FEET ANB INCHES. 



Diam. 
Ft. In. 


Ciroumf. 
Feet. 


Area. 
8q. Ft. 


Diam. 
Ft. In. 


Circumf. 
Feet. 


Area. 
Sq. Ft. 


1 
2 
8 

4 
6 


.261799 

.628509 

.785896 

1.047196 

1.806997 


.006464 
.021817 
.049087 
.067266 
.186854 


3 6 
6 

7 
8 
9 


10.78877 
10.99557 
11.25787 
11.51917 
11.78097 


9.16848 

9.62113 

10.06473 

10.55924 

n.0446d 


6 
7 
8 
9 
10 


1.570796 
1.6S2506 
2.094895 
2.866196 
2.617994 


.196860 
.267854 
.849066 
.441786 
.645115 


10 

11 

4 

1 

2 


12 04277 
12.80457 
12.56687 
12.82817 
13.08097 


11.54099 
12.04823 
12.56637 
13.00542 
13.63538 


11 

1 

1 

2 

8 


2.879798 

8.14169 

8.40889 

8.66619 

8.98699 


.659953 
.785896 
.921752 
1.06901 
1.22n8 


8 
4 
5 
6 

7 


13.35177 
13.61357 
18.875»7 
14.13717 
14.89897 


14.18625 
14.748(13 
15.82072 
15.004:31 
16.40682 


4 
5 
6 
7 
8 


4.18879 
4.45069 
4.71S89 
4.97419 
5.28699 


1.89626 
1.57625 
1.76715 
1.96895 
2.18166 


8 

9 

10 

11 

5 


14.66077 
14.92257 
15.18486 
15.44616 
15.70796 


17.10423 
17.72055 
18.34777 
18.08591 
10.68405 


9 
10 
11 

9 

1 


5.49779 
5.76969 
6.02189 
6.28819 
6.54498 


2.40528 
2.68981 
2.885-25 
8.14159 
S.40685 


1 
2 
8 

4 
6 


15.96978 
16.28156 
16.49336 
16.75516 
17.01696 


20.20401 
20.06577 
21.64754 
22.84021 
23.04380 


2 
8 

4 
6 
6 


6.80678 
7.06868 
7.88088 
7.60218 
7.86896 


8.68701 
3.97606 
4.27606 
4.58694 
4.90674 


6 

7 

8 

9 

10 


17.27878 
17.54066 
17.80236 
18.06416 
18.82696 


23.75829 
24.48370 
25.22001 
25.06728 
26.72535 


7 

8 

9 

10 

11 


8.11578 
8.87758 
8.68088 
8.90118 
9.16296 


5.24144 
6.58505 
5.08057 
6.30600 
6.68184 


11 

6 

1 

2 

8 


18.58776 
18.84956 
19.11186 
19.87315 
19.63495 


27.40439 
28.274:« 
20.06519 
20.86605 
80.67962 


3 

1 
2 
8 

4 


9.48478 

9.68668 

9.94R88 

10.21018 

10.47198 


7.06858 
7.46674 
7.87580 
8.29677 
8.72665 


4 

5 
6 
7 
8 


19.89675 
20.15855 
30.42035 
20.68215 
20.94806 


81.50319 
32 38768 
83.18307 
34 0^7 
84.00659 
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CIXCUXFEBEHCES AHD AREAS OF CISGI.S8 



Diam. 
Ft. In. 

6 9 

10 
11 

7 
1 

2 
8 

4 
6 
6 

7 

8 

9 

10 

11 

8 
1 
2 
8 
4 

6 
6 

7 
8 
9 

10 
11 

9 
1 
2 

8 

4 
6 
6 
7 

8 

9 

10 

11 

10 



Circumf, 
Feet. 



21.20575 
21.46755 
21.72985 
21.99115 
22.25896 

22.61475 
22.77866 
28.08836 
28.80015 
28.56194 

28.82874 
24.06564 
24.34784 
24.60914 
24.87094 

24.18274 
25.80454 
25.65684 
25 91814 
26.17994 

26.44174 
26.70354 
26.96584 
27.22714 
27.48894 

27.75074 
28.01268 
28.27488 
28.68613 
28.79798 

29.05978 
29.82158 
29.58388 
29.84618 
80.10698 

80.86873 
80.68058 
80.89233 
31.15418 
31.41693 



Area. 
Sq. Ft. 


Diam. 
Ft. In. 


85.78470 
86 67878 
87.67867 
88.48461 
89.406-^ 


10 1 

2 
8 

4 
6 


40.88892 
41 28249 
42.28097 
48.20285 
44.17866 


6 

7 

8 

9 

10 


46.16586 
46.16806 
47.17298 
48.19290 
49.22874 


11 
11 

1 
2 
8 


50.26648 
61.81818 
62.88169 
58.45616 
54.54154 


4 

6 
6 

7 
8 


66 63782 
56.74502 
57.86812 
58.99213 
60.18205 




10 

11 

19 

1 


61.28287 
62.44461 
68.61725 
64.80060 
65.99626 


2 
8 
4 
5 
6 


67.20063 
68.41691 
69.64400 
70.88218 
72.18119 


7 

8 

9 

10 

11 


78.89110 
74.66191 
75.94364 
77.28627 
78.68928 


13 

1 
2 
8 
4 



Circumf. 
Feet. 



81.67778 
81.08968 
82.20182 
82.46812 
82.78492 

82.98672 
88.24862 
88.61082 
88.77212 
34.08892 

84.29572 
84.56752 
34.819S!8 
35.06112 
86.84202 

&5.60472 
35.86662 
86.12882 
86.89011 
86.65191 

86.91871 
87.17661 
87.48781 
37.69911 
87.96091 

88.22271 

88.48451 

88.74681- 

89.00611 

89.26991 

89.63171 
89.79851 
40.06681 
40.81711 
40.57891 

4O.SiO70 
41.10860 
41.86480 
41.62610 
41.88790 



Area. 
8q. Ft. 



79 86427 
81.17968 
82.5168!} 
88.86807 
85.22116 

86.60015 
87.97006 
80.86066 
90 76868 
92.17520 

08.58674 
96.03818 
96.47868 
07.08479 
90.4019ft 

00.8800 
02.8600 
06.8680 
06.8797 
06.9014 

06.4840 
09.9776 
11.5820 
18.0978 
14.6796 

16.2607 
17.8688 
19.4678 
21.0677 
122.7185 

24.8602 
26.0128 
27.6768 
89.8607 
81.0800 

88.7888 
84.4804 
86.1676 
87.8865 
89.6868 
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FOB DIAXETEBS IN EEET AKD IHCHEa-Omt 


Diam. 
Ft. In. 


drcumf. 
Feet. 


Area. 
Sq.Ft. 


Diam. 
Ft. In. 


CIrcumf. 
Feet. 


Area. 
Sq.Ft 


13 5 

6 
7 
8 
9 


42.14970 
42.41150 
42.67880 
49.98510 
48.19600 


141.8771 
148.1388 
114.9114 
146.6949 
148.4893 


16 9 

10 
11 

17 

1 


62.62168 
52.88848 
58.14628 
68.40708 
68.66887 


220.8688 
222.6618 
224.7602 
226.9601 
229.2108 


10 

11 

14 

1 
2 


48.45870 
48.79060 
48.96280 
44.24410 
44.60590 


160.2957 
152.1109 
168.9880 
165.7761 
157.62S0 


2 
8 
4 
6 
6 


63.98067 
54.19247 
64.45427 
54.71607 
64.97787 


281.4625 
238.7060 
285.9686 
288.2429 
240.6282 


8 

4 
5 
6 
7 


44.70770 
45.02949 
45.29129 
45.65809 
45.81489 


159.4849 
161.8567 
163.2874 
166.1800 
167.0835 


7 

8 

9 

10 

11 


65.88967 
65.50147 
55.76827 
66.02507 
66.28687 


242.8244 
246.1815 
247.4495 
249.7784 
262.1188 


8 

9 

10 

11 

15 


46.07669 
46.88849 
46.600'^9 
46.86209 
47.12889 


168.9479 
170.8782 
172.8094 
174.7565 
176.7146 


18 

1 
2 
8 

4 


56.64867 
56.81047 
67.07227 
67.88407 
67.59687 


2*^.4690 
256.8807 
269.2082 
261.6687 
268.9810 


1 
2 
8 

4 
6 


47.88569 
47.64749 
47.90929 
48.17109 
48.48289 


178.6885 
180.6634 
182.6542 
184.6668 
186.6684 


6 
6 
7 
8 
9 


67.86766 
58.11946 
58.88126 
68.64806 
58.90486 


266.8868 
268.8025 
271.8290 
278.6679 
276.1165 


6 
7 
8 
9 
10 


48.69469 
48.96649 
49.21828 
49.48008 
49.74188 


188.6919 
190.7268 
192.7716 
194.8278 
196.8950 


10 

11 

19 

1 
2 


59.16666 
59.42846 
59.69096 
69.96206 
60.21886 


278.5764 
281 .04n 
283.5287 
886.0218 
288.6247 


11 

16 

1 

S 

8 


60.00868 
60.26648 
60.62728 
60.78008 
61.06068 


196.9780 
201.0619 
206.1618 
205.2725 
207.3942 


8 

4 
5 
6 

7 


60.47566 
60.78746 
60.99926 
61.26106 
61.62286 


291.0891 
298.6644 
296.1006 
298.6477 
801.2066 


4 
5 
6 

7 
8 


61.81266 
61.67448 
61.88628 
62.09808 
08.85968 


209.&%8 
211.6708 
218.8246 
215.9899 
218.1662 


8 

9 

10 

11 

20 


61.78466 
62.04645 
62.80825 
62.67006 
62.88186 


803.7746 
306.8644 
806.9461 
811.6467 
814.169* 
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OntCVKTESXirOES AVB ASEA8 OF CIBCLE8 



Diam. 
Ft. Id. 



90 1 

2 
8 
4 
6 

6 
7 
8 

10 

11 
fix 

1 

2 
8 

4 

6 
6 
7 
8 

9 

10 

11 

99 

1 

2 

8 

4 
5 
6 

7 

6 



10 

11 

9S 

1 

s 

8 

4 



Circumf. 

Feet. 



63.09866 
63.36545 
68.61725 
68.87906 
64.14085 

64.40865 
64.66445 
64.92625 
65.18806 
65.44966 

66.71165 
66.97845 
66.28625 
66.49704 
66.75884 

67.02004 
67.28244 
67.54424 
67.80604 
6S. 06784 

68.82964 
68.59144 
68.85824 
69.11604 
69.87684 

69.63864 
69.90044 
70.16224 
70.42404 
70.66583 

70 94763 
71.20943 
71.47128 
71.78803 
71.99488 

72.25663 
72.51843 
72.78083 
73.O«i08 
73.80888 



Area. 
8q. Ft. 


DiaiM. 
Ft. lu. 


816.7827 
819.4171 
822.0623 
324.7r85 
3-i7.3856 


98 5 

6 
7 
8 
9 


380.0630 
882.7525 
885.4523 
ass. 1630 
340.8846 


10 

11 

94 

1 
8 


848.6172 
846.3606 
849.1149 
851.8802 
354.6564 


8 
4 
6 
6 

7 


357.4434 
360.2414 
863.0603 
365.8701 
868.7008 


8 

9 

10 

11 

95 


871.5424 
374.8949 
877.2584 
880.1327 
383.0180 


1 
2 
8 

4 
5 


385.9141 
888.8212 
391.7392 
394.6680 
897.6078 


6 

7 

8 

9 

10 


400.5585 
403.5201 
406.4926 
409.4761 
412.4704 


11 
96 

1 
2 
8 


415.4756 
418.4918 
421.6188 
424.5668 
427.6057 


4 
6 
6 
7 

8 



Circumf. 
Feet. 



78.56663 
r3.82748 
74.08988 
74.85106 
74.61288 

74.87402 
75.18842 
75.39822 
75.66002 
75.98182 

70.18802 
76.44542 
76.70722 
76.96902 

77.28088 

77.49202 
77.75442 
78.01022 
78.27802 
78.58982 

78.80162 
79.06842 
79.82521 
79.58701 
79.84881 

80.11061 
80.87241 
80.03421 
80.89001 
81.16781 

81.41901 
81.68141 
81.94821 
82.20601 
82.46681 

82.72801 
82.99041 
83.2S221 
83.51400 
88.77680 



Area. 

Sq. Ft. 



430.0664 
438.7801 
480.8177 
439.9108 
443.0137 

440.1280 
449.8538 
452.8898 
455.5304 
458.0948 

401.8638 
465.0480 
468.2337 
471.4368 
474.6477 

477.8711 
481.1066 
484.8507 
487.6008 
490.8789 

494.1518 
497.4407 
500.7404 
504.a511 
507.8727 

510.7052 
514.0480 
517.4029 
520.7081 
524.1448 

527.5812 
580.0292 
534.8380 
587.7578 
641.1884 

544.0800 
548.0625 
551.6450 
556.0e(» 
568.6054 
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FOE DIAMSTSB8 19 FEET AVB IVCHES— Omt. 



D!am. 
Ft. In. 


drcnmf. 
Feet. 


Area. 

8q. Ft. 


Diam. 
Ft. In. 


Circiimf. 
Feet. 


Area.' 
8q.Ft. 


26 9 

TO 
Jl 

27 

1 


84.08760 
84.29940 
84.56120 
84.82800 
86.06460 


662.0016 
666.6086 
569.0264 
572.6563 
676.0960 


28 6 

6 
7 
8 



89.27859 
89.58689 
89.79719 
90.06899 
90.82079 


684.2145 
687.9897 
641.6768 
645^4228 
649.1807 


2 
S 
4 
6 
6 


86.84660 
86.60640 
85.87090 
86.18200 
86.89880 


679.6467 
688.2072 
686.7792 
590.8681 
698.9574 


10 

11 

29 

1 
2 


90.58259 
90.84489 
91.10619 
91.86799 
91.62979 


662.9496 
666.7292 
660.5199 
664.8214 
668.1889 


7 

8 

9 

10 

• 11 


86.66660 
86.91740 
87.17920 
87.44100 
87.70279 


697.5626 
601.1787 
604.8057 
608.4486 
612.0924 


8 
4 
6 
6 

7 


91.89160 
92.16888 
92.41618 
92.67698 
92.98878 


671.9672 
676.7915 
679.6867 
683.4928 
687.8597 


28 

1 
2 
8 

4 


87.96469 
88.22689 
88.48819 
88.74999 
80.01170 


615.7522 
619.4228 
628.1044 
626.7968 
680.5002 


8 

9 

10 

11 

30 


98.20068 
98.46238 
98.72418 
98.98598 
94.24778 


691.2877 
696.1266 
699.0262 
702.9868 
706.8588 
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FEET EXPSE88EB IE DECIMALS OF A MILE. 



J jTCOt* 


Decimal of 
Mile. 


Feet. 


Decimal of 
Mile. 


1 
8 
8 

4 
6 


.000189 
.000878 
.000668 

.000757 
.000946 


6 
7 
8 



.001186 
.001885 
.001514 
.001704 



DECIMALS OF AH lECH FOB EACH 1-04. 



Fractions. 


Decimals. 


FractionB. 


Decimals. 


1-16 


1-64 
1-4K 
8-64 

5-«4 


.015626 

.08125 

.046875 

.0625 

.078125 


88-64 
17-82 
86-«4 
9-16 

87-64 


.515625 

.58125 

.546875 

.6626 

.578125 


1-8 


8-82 
7-64 

9-64 
5-82 


.00875 

.100376 

.125 

.140625 

.15625 


10-82 
89-«4 
5-8 

41-64 
21-82 


.69375 

.600875 

.626 

.640625 

.65625 


• 

8-16 


11-64 

18-64 

7-«2 

15-61 


.171875 

.1875 

.203125 

.21875 

.231875 


48-64 
11-16 

45-64 
88-88 
47-64 


.671875 

.6875 

.703125 

.71875 

.784875 


1-4 
5-10 


17-64 

9-82 

19-64 


.25 

.266626 

.28125 

.296875 

.3125 


8-4 

49-64 
25-88 
51-64 

ia-16 


.75 
.765625 

.78125 

.796875 

.8125 


S-8 


21-64 
11-82 
28-64 

25-«4 


.828126 

.84375 

.859376 

.875 

.890625 


58-64 
27-82 
55-64 
7-8 

67-64 


.828185 

.84375 

.859875 

.875 

.890685 


7-ie 


18-32 
27-64 

29-64 
15-82 


.40625 

.421875 

.4875 

.458125 

.46875 


29-82 
59-64 
15-16 

61-64 
81-32 


.90685 

.921875 

.9876 

.958185 

.96875 


1-2 


31-64 


.484875 
.5 


63-64 
1 


.984876 
1.0 
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INCHES EZPSE88ED IN DECIMALS OF A 

FOOT. 



Inches. 


Feet. 


Inches. 


Feet. 


Inches. 


Feet. 


O 1-64 
1-S2 


.0013 
.0026 


9-l3 


.1042 
.1068 


\A 


.2063 
.2109 


1-16 


.0052 


5-16 


.1094 


»-16 


.2185 


8-82 


.0078 


11-82 


.1120 


19-32 


.2161 


^ 


.0104 


H 


.1146 


M 


.2188 


5-82 


.0180 


13-32 


.1172 


21-82 


.2214 


8-16 


.0156 


7-16 


.1198 


11-16 


.2240 


7-32 


.0182 


15^ 


.1224 


23-42 


.2266 


.-1. 


.0208 
.0234 


17^ 


.1250 
.1276 


25-32 


.2292 

.2318 


&-16 


.0260 


ft-16 


.1302 


13-16 


.2344 


11-82 


.0286 


19-82 


.1328 


87-32 


.2870 


1^'i 


.0312 
.0839 


21% 


.1354 
.1380 


29^2 


.2396 
.2422 


7-16 


.0665 


11-16 


.1406 


16-16 


.2448 


16-8-2 


.0891 


23-32 


.1432 


31-32 


.2474 


17^ 


.0417 
.0448 


A 


.1458 
.1484 


3 

1-32 


.2500 
.2526 


0-16 


.0469 


18-16 


.1510 


1-16 


.2552 


19-82 


.0495 


27-32 


.1586 


3-82 


.2578 


21-12 


.05-21 
.0547 


29^2 


.1562 
.1589 


^ 


.2604 
.2630 


11-16 


.0573 


1&-16 


.1615 


3-16 


.2656 


88-82 


.0599 


81-3:2 


.1641 


7-32 


.2682 


H 


.0625 


2 


.1667 


H 


.2708 


25-33 


.0651 


1-32 


.1693 


9-32 


.2734 


13-16 


.0677 


1-16 


.1719 


5-16 


.2760 


27-32 


.0703 


3-32 


.1745 


11-32 


.2786 


29^ 


.0729 
.0765 


^ 


im 

.1797 


1J% 


.2812 
.2839 


15-16 


.0781 


3-16 


.1823 


7-16 


.2865 


31-32 


.0807 


7-32 


.1849 


15-82 


.2891 


1 

1-82 


.0683 
.0659 


■A 


.1875 
.1901 


17-32 


.2917 
.2943 


1-16 


.0885 


5-16 


.1927 


9-16 


.2969 


3-32 


.0911 


11-32 


.1953 


19-32 


.2995 


^ 


.0987 
.0964 


,8% 


.1979 
.2005 


21% 


.3021 
.3047 


8-16 


.0990 


7-16 


.2031 


11-16 


.9073 


7-82 


.1016 


15-32 


.2057 


23-32 


.8090 



8i 



mCEES EXPRESSED IK DECIMALS OF A 

FOOT — Continued, 



Inches. 


Feet. 


Inches. 


Feet. 


Inches. 


Feet. 


'^ 


.8125 


6 


.4167 


6 H 


.5806 


.3151 


1-88 


.4193 


9-38 


.5834 


18-16 


.3177 


1-16 


.4819 


5-16 


.5280 


87-32 


.8203 


3-88 


.4845 


11-38 


.5886 


% 


.8829 


H 


.4271 


% 


.5813 


89-88 


.8855 


5-88 


.4897 


18-38 


.5389 


15-16 


.8881 


a-16 


.4883 


7-16 


.5366 


31-82 


.3307 


7-88 


.4849 


15-88 


.6391 


4 

1-88 


.3333 
.8850 


^ 


.4875 
.4401 


17% 


.5417 
.5443 


1-16 


.8885 


5-16 


.4487 


9-16 


.6469 


8-32 


.8411 


11-88 


4458 


19-38 


.6495 


^ 


.8437 
.8464 


18% 


.4479 
.4S05 


81% 


.6681 
.6547 


&-16 


.3490 


7-16 


.4531 


11-16 


.6578 


7-88 


.3516 


15-88 


.4657 


88-88 


.5599 


^ 


.3542 
.3568 


17% 


.4688 
.4609 


85-38 


.5685 
.6661 


5-16 


.3594 


9-16 


.4635 


13-16 


.6677 


11-38 


.8620 


19-^ 


.4661 


87-88 


.5708 


lik 


.3646 
.8672 


81% 


.4688 
.4714 


8^8 


.6789 
.6756 


7-16 


.8698 


11-16 


.4740 


15-16 


.6781 


15-32 


.3784 


88^.38 


.4786 


81-^ 


.5807 


M 


.3750 


94 


.4798 


7 


.5833 


17-32 


.8776 


85-82 


.4818 


1-38 


.6869 


9-16 


.3802 


18-16 


.4844 


1-16 


.5885 


19-32 


.3828 


27-82 


.4870 


8-38 


.6911 


81-32 


.8854 
.3880 


A 


.4896 
.4988 


^ 


.5937 
.5964 


11-16 


.3906 


15-16 


.4948 


3-16 


.6990 


23-32 


.3982 


31-32 


.4974 


7-38 


.6016 


25-^2 


.3958 
.3984 


6 

1-88 


.5000 
.5026 


A 


.6048 
.6068 


13-16 


.4010 


1-16 


5058 


5-16 


.6094 


87-32 


.4036 


3-38 


.6078 


11-88 


.6180 


29^ 


.4062 
.4089 


.\ 


.5104 
.5180 


1^ 


.6146 
.6178 


15-16 


.4115 


3-16 


.5156 


7-16 


.6198 


81-38 


.4141 


7-38 


.5188 


15-32 


.6284 
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INCHES EXPBESSED IN DECIMALS OF A 

FOOT — Continued, 



iDches. 


Feet. 


iDches. 


Feet. 


Inches. 


Feet. 


7 H 


.6250 


25-3i 


.7292 


10 


.8333 


17-32 


.6276 


.7318 


1-32 


.8359 


9-16 


.6302 


13-16 


.7344 


1-16 


.8385 


19-32 


.6328 


27-32 


.7370 


3-32 


.8411 


H 


.6354 


H 


.7396 


H 


.84:37 


21-32 


.6380 


29-33 


.7422 


5-82 


.8464 


11-16 


.6406 


15-16 


.7448 


3-16 


.8490 


23-32 


.6432 


31-32 


.7474 


7-32 


.8516 


2542 


.6458 
.6484 


9 

1-32 


.7500 
.7526 


9^ 


.8542 

.8568 


13-16 


.6510 


1-16 


.7552 


5-16 


.8594 


27-32 


.6536 


. 3-32 


.7578 


11-32 


.8620 


2& 


.6562 
.6589 


5-32 


.7604 
.7630 


A 


.8646 
.8672 


15-16 


.6615 


3-16 


.7656 


7-16 


.8698 


31-32 


.6641 


7-32 


.7682 


15-32 


.8724 


8 


.6667 


9-^2 


.7708 


n^ 


.8750 


1-32 


.6693 


.7734 


.8776 


1-16 


.6719 


5-16 


.7760 


9-16 


.8802 


a-32 


.6745 


ll-:« 


.7786 


19-^ 


.8828 


^. 


.6771 
.6797 


13-32 


.7812 
.7839 


21-32 


.8854 
.8880 


a-16 


.6823 


7-16 


.7865 


11-16 


.8906 


7-32 


.6849 


15-32 


.7891 


23-32 


.8932 


M 


.6875 


H 


.7917 


H 


.8958 


9-32 


.6901 


17-32 


.7943 


25-32 


.8984 


5-16 


.6927 


9-16 


.7969 


13-16 


.9010 


11-32 


.6953 


19-32 


.7995 


27-32 


.9036 


1^2 


.6979 
.7005 


2l?l3 


.8021 
.8047 


29-32 


.9062 
.9069 


7-16 


.7031 


11-16 


.8073 


15-16 


.9115 


15-32 


.7057 


23-32 


.8009 


81-32 


.9141 


17^ 


.7083 
.7109 


2542 


.8125 
.8151 


11 

1-32 


.9167 
.9193 


9-16 


.7185 


13-16 


.8177 


1-16 


.9219 


1»-32 


.7161 


27-82 


.8203 


3-82 


.9245 


21% 


.7188 

.7214 


A 


.8229 
.8255 


6^2 


.9271 
.9297 


11-16 


.7240 


15-16 


.8281 


3-16 


.932:^ 


23-83 


.7266 


31-32 


.8307 


7-32 


.9349 
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IHCHSS EXPBE88EB TB DECDIALS OF A 



Inches. 


Feet. 


Inches. 


Feet. 


Inches. 


Feet. 


".^ 


.8875 
.0401 


11 H 

17-Ji2 


.9588 
.9609 


"«5^ 


.9792 
.9818 


5-16 


.9427 


9-16 


.9635 


18-16 


.9644 


ll-4« 


.9453 


19-8-^> 


.9661 


27-88 


.9870 


H 


.9479 


% 


.9688 


H 


.9896 


18-32 


.9606 


21-82 


.9714 


29-82 


.9928 


7-16 


.9681 


11-16 


.9740 


15-16 


.9948 


15-32 


.9557 


28-82 


.9766 


31-82 


.9974 
1.0000 



MEA8UBE OF SVBFACE. 



Square 
Miles. 


Acres. 


Square 
Chains. 


Square 
Rods. 


Square 
Yards. 


Square 
Feet. 


1 


640 

1 


6400 
10 

1 


109400 

160 

16 

1 


4840 
484 
80.25 

1 


43660 
4356 
273.25 
9 



Acres per foot of width and per lOOO' run = .02295. 
" " " »♦ »» »• '• mile run = .18117. 



MEASirSES OF LENGTH. 



Milea 


Furlongs. 


Chains. 


Rods. 


Yards. 


Feet. 


Inches. 


1 


8 


80 


820 


1760 


6280 


68860 




1 


10 


40 


220 


660 


7920 






1 


4 


22 


86 


792 








1 


55 

1 


16.5 
8 


196 
86 












1 


12 
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EQUIYALEKT VALUES IH ENGLISH' AHD 
METEIC STSTEMS. 

1 inch = .0*25899 metres. 

1 foot = .8047964 " 

1 yard = .9143892 *' 

1 mile = 1609.8 '* 
1 metre = 89.87043 inches. 

1 '' = 8.28066 feet. 

1 " = 1.09363 yards. 

1 square inch = 6.4516 square cm. 

1 ** foot =928.989 " 

1 " yard = 8861 " " 

1 " cm. = .156 " inches. 

1 " ♦» = .001076 " feet. 

1 " " =.00011961" yards. 



1 cubic inch 


= 16.886 cubic cm. 


1 " foot 


= 28815.83 " 


1 " yard 


= .764505 " m. 


1 gallon 


= 8.78521 litres (= 231 cu. in.). 


1 cubic cm. 


= .06102 cubic inches. 


4 »C »t 


= .0000358 " feet. 


1 " m. 


= 35.3169 


4 «t il 


- 1.808 " yards. 


1 litre 


= 61.027 " inches. 


1 " 


= .264189 gaUons. 


1 pound (Avd.] 


I = .458608 kg. 


1 long ton 


= 1016.07 kg. 


1 short ** 


= 907.206 kg. 


1 kilogram 


= 2.2046 pounds. 


1 


= .000084 long tons. 


1 


= .001102 short " 



BOAEB XEASUEE. 

Number of feet board measure = .08388 x length in 
feet X width in inches x thickness in inches. 
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CAPACITT 07 CYLIKDEBS. 

Pbb Foot in Diameter and Height. 

1357.1712 cu. inches. 
.7854 cu. ft. 
.08909 cu. yds. 
6.8753 liquid srals. 
22.2395 litres. 

Per Inch in Diameter and Foot or Height. 

9.4248 cu. inches. 
.005454 cu. ft. 
.0406 liquid finals. 
.15441 litres. 

WEIGHT OF WATEB. 

1 cu. ft. water at 70* F. weighs 62.8 lbs. 

at 60* F. " 62.363 lbs. 
1 cu. ft. water contains 7.4805 liquid gals. 
1 gal. water weighs 8.33 lbs. 

HEAD AND PSESSUBE OP WATEB (Negleeting 

Priotion). 

(At 60° F.) 

Head in feet = lbs. per sq. inch x 2.909. 

= lbs. " " ft. X .016085. 
Pressure in lbs. per sq. inch = head in ft. x .433. 

u » «« '« " ft. = " " *• X 62.363. 

HEAD BEQUIBED TO OVEBCOME FBICTIOK IK 

8TBAI0HT PIPES. 

H=(irx^ + i.5)x|. 

K = constant. (See p. 88.) 

I = length pipe In feet. 
d = diameter pipe in feet. 
1.5 = coefficient to allow for loss entering pipe. 
V = velocity of flow in feet per second. 
a = force of gravity. 
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VALUES OF K FOB VABI0U8 VELOCITIES. 



Foot per 




Foot per 




Seooud. 


Second. 


K. 


1 


.0817 





.0202 


2 


.02ti6 


10 


.0199 


8 


.0044 


11 


.0196 


4 


.0231 


IS 


.0194 


5 


.0281 


18 


.0191 


6 


.0215 


14 


.0189 


7 


.0209 


15 


.0188 


8 


.0205 


16 


.0187 



APPROXIMATE FOBMTTLA FOB VELOCITT OF 
WATEB IK 8TBAI0HT, SMOOTH, CTLIN- 
DBICAL IBOH PIPES. 

Velocity in ft. per sec. 



= jrv? 



diain. in ft. X head in ft. 



length pipe in ft. + 54 diams. in ft. 

VALTTE OF COEFFICIENT K (Deduced from 

Experiments). 



V 



diam. x head 



length 4- 54 diam. 



.005 

.01 

.02 

.08 

.05 

.1 
.2 and over. 





Diameter of Pipe 


in Feet. 




.05 


.1 


.5 


1. 


1.6 


2 


8 


4 


K. 



29 


31 


88 


85 


37 


40 


44 


84 


85 


87 


89 


42 


46 


49 


39 


40 


42 


45 


49 


52 


56 


41 


43 


47 


50 


54 


67 


60 


44 


47 


52 


54 


66 


60 


64 


47 


60 


54 


56 


58 


62 


66 


48 


51 


56 


58 


60 


64 


67 



47 
63 
59 
63 
67 

70 
TO 



MINEB'S INCH. 

A "Miner's Inch" is a measure of the flow of water 
through an opening one inch square in a plank two inches 
thick under a head of six inches of water to upper edge 
of opening. 

Discharge per minute = 11.625 liquid gal. 

= 1.664 cu. ft 
Inches per H.P. under 100' head = 8.408 . 
'^.P. per incli ** ** ** = .298. 
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DATA FOB LIQUID RHEOSTATS. 

(Experimental.) 

Besistaiice of ordinary hydrant water per square foot 
cross-section and foot in length, approximately, 100 
ohms. 

Rbsistancb when Diluted with Commercial Tablb' 

Salt. 



%SA\t. 


Resistance in 
Ohms. 


.23 
.46 
.70 
.93 
1.16 
1.39 


7.84 

4.66 

3.12 

2.38 

1.9 

1.48 



% salt by weight, 

Rbsistancb when Diluted with Commercial Oil of 

Vitriol. 



% Acid. 


Resistance in 
Ohms. 


.174 
.435 
.724 
.985 


4.12 

1.76 

1.10 

.85 
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LOGARITHMS OF KUMBEBS TO 1000. 



N 



10 
11 
12 
13 
14 



oououo 

041398 
079181 
113943 
146128 



15 176091 
16,304120 

17 230449 

18 2S5279 

19 278754 



20 301080 308196 

21 322219 824282 

22 342423 344392 

23 361728 363612 

24 380811 382017 

25 397940 899674 

26 414973 416641 

27 431364 432969 

28 447158 448706 

29 462398 463893 



4321 
4S823 

82785 
117271 
148219 

178977 
206826 
232996 
2576T9 

281033 



90 
31 
32 
83 
34 

35 

36 
37 
38 
39 

40 
41 
42 

m 

44 

15 
16 
17 
18 
19 

50 
>1 
►2 
»3 
4 



477121 
491362 
506150 
518514 
531479 

544068 
556803 
568202 
579784 
591065 



602060 
612784 
623249 
6:^3468 
643453 

653213 
662758 
6?^098 
681241 
690196 



478566 
492760 
5U6605 
519828 
532754 

545907 
557507 
569374 
580925 
592177 



603144 
613842 
634282 
634477 
644439 

654177 
663701 
673021 
682145 
691081 



698970 699838 



707570 
716003 
724276 



708421 
716888 
725095 



732394 738197 



8600 

49218 

86360 

120574 

1S2288 

181844 
209615 
23SS38 



260071 

283301 



90SS61 
326336 

3«6953 
365488 
383815 

401401 
418901 
434569 
450249 
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012BS7 
58078 
89906 

128852 



17088 
56805 

98422 
127106 



15S886 158862 



184691 187521 
212188 214844 
238046 240649 
263451264818 
285657 287802 



907486 
328380 

948305 
367856 
385606 



21189 
60698 
96810 



25806 

64458 
100(371 



190834 133538 
161968 164853 



190832 

217484 
243088 
267172 
290035 



809630 311754 
330414 332438 
350248 852188 
369216 371068 
387890 389166 



408121 404834406540 
419956'421604'423246 
486163 437751 499339 
451786 453818 454845 
465383:466868 468947 468822 



480007 481443 
494155 493644 



507356 
521138 
534026 

546B48 
558709 
570543 
582063 
598286 



509203 
522444 
535294 



482874 484300 
496980 498311 
510645 511883 



193125 
220106 
245513 
269513 
292256 



813867 
834454 

864106 
372912 
390835 

406240 
424882 
440808 
4SeaS6 

471292 



523746 

536568 



604226 
614897 
625312 



547n5 548003 
558907,561101 
571T09I5728T2 
583199 584931 
584999 S95496 



525045 
537819 



48S721 
499687 
518218 
536389 
538076 



606305 
615950 
6^26840 



636484 636488 
645422 646404 



656iaS 
664642 
673942 
683047 
691965 



700704 
709270 
717671 
725912 
738999 



656096 
6655RI 
674861 
683947 
692847 



701568 
710117 
718602 
726727 
734800 



550228 551450 
562293 569481 
674031 '575188 
585461,586587 
596597 597686 



606381607455 
617000 618048 



627366 
637490 
647388 

657056 
666518 
675778 
684845 
688727 



628389 



702431 
710963 
719331 
727541 
735589 



638489 
648360 

658011 
667453 
676694 
685742 
691605 



708291 
711807 
720159 
728854 
796897 



606526 
619093 
629410 
638486 
649835 



658965 
668386 
677607 
6S6636 
6954S2 



704151 
712650 
T30986 
729165 
737183 



29384 

68186 

103904 

196721 

167317 

196800 
2S2716 
347973 
271642 
294466 



315870 
396460 
356026 
874748 
382687 

408933 
426511 
442480 
457882 
472756 



033424 
71882 
107210 
199678 
110262 

198657 
225908 
250430 
274158 
«WNMO 



487138 
501058 
514548 
527630 
540328 



318063 
938456 
957995 
976577 
884452 

411620 
428195 
444045 
459998 
474216 



4885S1 
502427 
515874 
528817 
541579 



553668 558883 

664666,565848 
576841577483 
587711,586833 



588791599683 



609594 610660 
6301S6|62117« 
690438'691444 



640481 
660906 



641474 
651278 



659916 660665 
669817 670346 
678518 679428 
687529 688420 
696956 687229 



706006,705864 
713491 714390 
72:811 722634 
729874,790762 
797967i7S878l 



37426 

75647 
110680 
149015 
173186 

201997 
227887 



416 
980 
848 
323 
901 

281 
264 
348 
276463 235 
296863 223 
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320146 
340444 
969695 
978986 
886198 

419900 
428752 
445604 
460696 
475671 



4888S8 
508791 
517196 
590200 
542835 



SS5084 

567026 
578638 
588960 
60097S 



611723 
622214 
632457 
642466 
6S2246 

661813 
671173 
680336 
6893U9 
698101 



212 
202 

193 
185 
178 

174 
164 
158 
158 
148 

148 
138 
134 
130 
126 

122 

119 
116 
113 
110 

107 
104 
102 
100 
98 

96 
84 
92 
90 
68 



706718 86 



715167 
7^3456 
731589 
789572 



84 
83 
81 
80 



90 
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96 

56 
57 
58 
6I» 

00 
61 
82 
68 
64 



740868 
748188 
75S875 
768128 
770662 



778151 
785880 
792892 
799341 
806180 



741152 
748868 
756686 
764176 

771587 



778874 
786041 
798092 
800029 
806868 



2 



8 



741968 
749796 
757396 
764923 
772322 



742725 
750608 
758156 
766669 
773056 



65 812918 813581 

66 819544 820201 



67 



70 
71 
72 
7S 
74 

75 
76 
77 

78 
79 



826075 826723 
882509 888147 
838849.889478 



779596 
786751 
793790 
800717 
807536 

814248 

KAxxio 



.1. 



845098 
851266 
857382 
863323 



849718 
851870 
857985 
868817 



869232 869618 



875061 
880814 
886491 
892005 
897627 



80 908000 
811908486 
82'918814 

83 919078 

84 924279 



85 
86 
87 
88 
89 

90 
91 
92 
98 
94 

96 
96 
97 
98 
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875610 
881385 
887064 
892651 
898176 



908633 

900021 
914348 
919601 
924796 



929419 
934498 995008 
996619{M0018 



827369 

833784 
840106 



780817 
787460 
794488 
801404 
806211 

814918 
821514 
828015 
834421 
840733 



748610 744298 
751279 752048 
756912 759668 
766413 767156 
778786 T74517 



846837 
852480 

858537 
864511 



781037 7B1755 
788168 78887'S 
796185 795880 
802089 802774 
806886 809660 

I 
815678 816241 
822168 822822 
828660 829304 
835066 885691 
841359 841965 



I 

74S07S'745856 
752816 753583 
'^60422 761176 
767896 768688 
716246,775974 



870104 870069 



876218 
881966 
887617 
893207 
896725 



944488 



948600 



954248 
959041 
968788 
968488 
973128 

972724 

982271 



944976 
949678 



954725 
969518 
964260 
968950 
978690 

978181 
962728 
986772 967219 
991226 991609 
996635 996074 



904174 
909566 

914872 
920123 
925312 

980140 
9856V7 
940616 
945469 
950866 



846956 
853090 
859138 
866104 



876796 
882525 



888179 
898762 
899273 



782473 783189 
789681, 79028') 
796674 '797268 
808457 804139 
810233 810904 

816904 817565 
828474 824126 
829947,880689 
I8S6824I8S6957 
842609,848238 



847573 848189 
853606 854806 
859739 8606S8 
866696 866287 



848806 849419 
854918 866519 
860937 861534 
866878 867467 



956207 
969996 
964731 
960416 
974061 

97B637 
983175 
967666 
992111 
996612 



904716 
910091 
915400 
920646 
925628 

980949 
936011 
941014 
945961 
950651 



956686 
960471 
965202 
960682 
974512 

979098 
988626 
968113 
992564 
996949 



871578 872156 872739 878321 

I I 
877371 877947 878622 879006 
888098 868661 884229 884796 
888741 8893U2j889662 890421 
894316 894870 896123 896975 
899621 900967 900913 901458 



905256 
910624 
915927 
921166 
926842 



906796 
911158 
916454 
921686 
926857 
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9063S6 906874 
911690 912222 
916960 917506 
922206 922?^ 
927370 927683 



981458 S31966 932474 



986614 
941511 
946452 
951338 



956168 
960946 
965672 
970847 
974972 

979648 
984077 
968669 
992996 
997386 



9370161987518 



942006 
946943 
951823 



956649 
961421 
966142 
970612 
975432 

980008 

964527 
989005 

993436 
997823 



942604 
947434 
952306 



957128 
961895 
966611 
971276 
975891 

960468 
964977 
989450 
993877 
998299 



932961 
938019 
943000 
947924 
962792 



957607 
962860 
967060 
971740 
976350 

980912 
985426 



969895 
Wgl7 
998095 



746684 
764348 
761928 
769877 
776701 
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74741'/ 
756112 
762679 
T70115 
777427 



783904 
790968 
797960 
804821 
811575 

818226 
824776 
831230 
837588 
848856 

850033 
856124 

862181 ;862728 
868066 868644 
873902 874482 



784617 
791691 
798661 
8U6501 
812245 

818885 
825426 
831870 
838219 
844477 



850646 
856729 



879669 
885861 
890960 
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880242 

885926 
891587 
897077 



902008 902547 



907411 
912753 
918U80 



907949 
913284 
918556 



923244 923762 
928396 928908 



933487 
938620 
948495 
948413 
958276 



I 



956086 
962643 
967548 
972208 
976608 

961866 
965875 
990389 

994757 
999131 



933993 
939U20 
943989 
948902 
953760 



958564 
963316 
968016 
9r^666 
977266 

981819 46^ 

966324 45 

990783 45 

995196! 44 

999565 44 
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INDEX. 



PAOB 
A 

Arcs, circular, length of, with radius 1 84 

Areas of circles, diameters in units and eighths. 64 

" " feet and inches 75 

B 

Bricks, dimensions of 15 

lining of stacks 14 

Brickwork in foundations and walls 15 

C 

Cars, approximate dimensions of, motor 16 

" traU 17 

Chimneys, brick lining for 14 

height and draught power is 

siaes with appropriate H. P. boilers. 18 

weight of iron or steel 14 

Circumferences, diameters In units and eighths 64 

** " feet and iaehes. ; 75 

Coals, American 11 

Conductivity of copper wire 94,95 

steel rails 31 

Cubes and cube roots 39 

Cutsand fills 87 

Cylinders, capacity of 87 

D 

Decimals, feet expressed in decimals of a mile 80 

inches " " " " foot 81 

of an inch for each 1-64 80 

92 



PAOB 

Dip, in span wire 22 

"troUey" 28 



Earths, ayerag« weight. 88 

naturalslope 86 

shrinkage in embankment 88 

Elevation, of outside rail 85 

Embankment, increase of stone in 88 

shrinkage of earth in 88 

Evaporation factors of 6 

Ezcavatlon, cuts and fills. 87 

for track 86 

F 

Factors, of evaporation 6 

Feed-water, saving of fuel by heating 5 

FUls and cuts 87 

Foundations, brickwork in 15 

Fractions. See Decimals. 

Friction, head to overcome friction of water in pipes. . 87 

H 

Head, and prssBure of water. 87 

required to overcome friction in pipes 87 

Headway, of cars. 19 

Heat, table of loss of heat from steam-pipes. 10 

Honte-power, per ton and per mile with various grades 

and coefficients 20 

Horse-power and torque 18 

Hyperbolic logarithms 1 

I 

Inch, miner*s 88 

Iron, weight per square foot rolled 14 

and steel wire, weightsof 27 
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INDEX. 

PAGE 
J 

Jointa, per 1000 ft. and per mile 29 

L 

Length, measures of 84 

Liquid rheostat 80 

Logarithms, hyperbolic 1 

of numbers. 90 

M 

Measures, board 85 

oflength 84 

of pressure 86 

of surface 84 

Middle ordinates, for chords of 100 ft 33 

" " ** 10ft. 83 

and chords for arc of 30 ft 84 

Miner'sinch 88 

Motor cars, approximate dimensions 16 

P 

Paving 86 

Perch 86 

Poles, cubic contents, wooden 21 

dimensions of wrought-iron and steel 21 

strain on 22 

Pressure, measures of 86 

mean pressure ratios 4 

terminal pressure " 5 

of water 87 

B 

Rails, elevation of outside 35 

weights 30 

BaUos, mean pressure 1 

terminal ** ' 6 

Reciprocals, of numbers 39 

94 



VSiDEK. 

PAGE 

Resistance, of copper wire 84,25 

standard adopted by A. I. E. E 26 

Rheostat, liquid 80 

S 

Shafts, H. P., iron and steel , 15 

Shrinkage, of earth in embankments 88 

Silicon bronze, breaking weight of 26 

weightof 27 

Slope, natural slope of earths 86 

Span wire, dip in 22 

weight and tensile strength of 28 

Speed, headway and total cars 19 

miles per hour in feet per minute and per 

second 19 

Spikes, per 1000 ft. and per mile 29 

size and weight 29 

Squares, and square roots 89 

Stacks. See Chimneys. 

Steam, properties of saturated 8 

pipes, table of loss of heat from 10 

Steel, conductivity of, in rails 31 

Stone, increase of, in embankment 38 

weight 38 

Strain, on poles 22 

*' span wire 22 

" trolley" 28 

Surface, measures of 84 

T 

Tables, of copper wire 24, 25 

loss of heat from steam-pipes 10 

Tensile strength, copper wire 26 

E. B. B. galvanized telegraph wire.. 28 

galvanized signal strand 28 

silicon bronze wire 26 
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PAOE 

Ties, per 1000 ft. andpermile 8*3 

■izes, board feet, cubic feet, bearing sarf ace 32 

Torque, and horae-power 18 

Traction 20 

Trail can, approximate dimensions 17 

Trolley wire, dip in 28 

strain on 28 

Trucks, approximate weiKbts. .. !$ 

reyolutions of wbeels per minute at one mile 
perbour 18 

V 
Velocity, formula for velocity of water in pipes 88 

W 

Walls, brickwork In 15 

Water, weigb t of 87 

Weights, copper wire 24-25-27 

E. B. B. galvanized telegrapb wire 28 

earth and rocks 88 

galvanized signal strand 28 

iron and steel wire 27 

rails 30 

rolled iron 14 

water 87 

Wbeels, revolutions per minute at one mile per hour. . 18 

Wire, tables of copper 24, 25 

" iron 27,28 

" span 28 

Woods, American 12 

average weights 21 
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IF YOU WISH TO KNOW 

The latest and best work or works on the principles 
and theory of Electricity, or relating to any par- 
ticular application of Electricity, THE ELEC- 
TRICAL WORLD will be pleased to promptly fur- 
nish the information, personally or by letter, free 
of charge. If you live in or near New York, and 
would like to examine any Electrical Books, you 
are cordially invited to visit the oflSce of THE 
ELECTRICAL WORLD and look them over at 
your leisure. 

Making a specialty of Electrical Books, there is 
no work relating directly or indirectly to Electric- 
ity that is not either published or for sale by The 
Johnston Company, and the manager of the Book 
Department keeps himself at all times familiar 
with the contents of every work issued on this sub- 
ject at home and abroad. 

Any Electrical Book in this catalogue, or any 
Electrical Book published, American or foreign, 
will be mailed to ANY ADDRESS in the world, 
POSTAGE PREPAID, on receipt of price. 
Address and make drafts, P. O. orders, etc., pay- 
able to 

The W. J. JOHNSTON COMPANY, Ltd., 

TIMES BUILDING, NEW YORK. 
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Second Edition, Just Issued. 
Revised. Enlarfired. Entirely Rewritten. 

A Dictionary of 

ELECTRICAL WORDS, 

TERMS AND PHRASES. 

By BDWIN J. HOUSTON, A.M. 



662 Large Oftavo Pages. 570 Illnstrationii. Prire, $6.00. 

Some idea of the scope of this timely and impor- 
tant work, and of the immense amount of labor in- 
volved in it, may be formed when it is stated that 
it contains definitions of about 5,000 Distinct 
Words, Terms or Phrases. 

The Dictionary is not a mere word book. The 
words, terms and phrases are invariably followed 
by a short, concise definition, giving the sense in 
which they are correctly employed and a general 
statement of the principles of electrical science on 
which the definition is founded. 

As one feature, an elaborate system of cross 
references has been adopted, so that it is as easy 
to find the definitions as the words, and aliases are 
readily detected and traced. 

The typography is excellent, being large and 
bold, and so arranged that each word catches the 
eye at a glance by standing out in sharp relief 
from the page. 

Published and /or saUy at wholesale and retail^ by 

 W. J. JOHNSTON COMPANY, Ltd., 

-IMES BUILDING, NEW YORK. 



ELECTRICITY AND MAGNETISM: 

A Series of Advanced Primers. 

By Prof, EDWIN J. HOUSTON, 

AUTHOR OF 

A Dictionary of Electrical Words, Terms and Phrases. 



Cloth. 806 Pages, 116 Illustrations. Price, $1.00. 



Prof. Houston's Primers of Electricity written in 
1884 enjoyed a wide circulation, not only in the 
United States but in Europe, and for some time 
have been out of print. Owing to the great prog- 
ress in electricity since that date the author has 
been led to prepare an entirely new series of 
primers, but of a more advanced character in con- 
sonance with the advanced general knowledge of 
electricity. 

Electricians will find these primers of marked 
interest from their lucid explanations of principles, 
and the general public will in them find an easily 
read and agreeable introduction to a fascinating 
subject. 

CONTENTS. 

I.— Effects of Electric Charge. II.— Insulators and Con- 
ductors. III. — Effects of an Electric Discharge. IV. — 
Electric Sources. V.— Electro-receptive Devices. VI. — 
Electric Current. VII.— Electric Units. VIII.— Electric 
Work and Power. IX. — ^Varieties of Electric Circuits. 
X.— Magnetism. XI.— Magnetic Induction. XII. — The- 
ories of Afagnetism. XIII. — Phenomena of the Earth's 
Magnetism. XIV. — Electro-Magnets. XV.— Electrostatic 
Induction. XVI.— Frictional and Influence Machines. 
XVII.— Atmospheric Electricity. XVIII.— Voltoic Cells. 
XIX.— Review, Primer of Primers. 
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The Measurement of Electrical Currents 

And Other Advanced Primers of Electricity. 

By Prof. Edwin J. Houston, A.M., 

AUTHOR OF 

** A Dictionary of EUctrical Words ^ Terms ^ and 

Phrases" ** Electricity and Magnetism, 

** Electricity a Hundred Years Ago,** 

etc,^ etc. 

Cloth. 320 Pages. 120 Illustrations. Price $1.00. 

This volume is the second of Professor Houston^s 
admirable series of Advanced Primers of Electricity-j and is 
devoted to the measurement and practical applications of 
tke electric current. 

Marked features of these books are the logical and lucid 
development of principles in language easily followed with 
no previous knowledge of electricity, and the abstracts 
from standard electrical authors at the end of each Primer, 
which in general have reference, and furnish an extension, 
to some point in the Primer, and at the same time give the 
reader an introduction to electrical literature. 

CONTENTS. 

I. The Measurement of Electric Currents.—II. The 
Measurement of Electromotive Force.— III. The Measure- 
ment of Electric Resistances.— IV. Voltaic Cells. — V. 
Thermo-Electric Cells and other Electric Sources.— VI. 
The Distribution of Electricity by Constant Currents. — VI I. 
Arc Lighting. — VIII. Incandescent Electric Lighting^. 
—IX. Alternating Currents. — X. Alternating Current 
Distribution.— XI. Electric Currents of High Frequencv. — 
XII. Electro-Dynamic Induction. — XIII. Induction Coils 
and Transformers.— XIV. Dynamo-Electric Machines. 
—XV. Electro-Dynamics.— XVI. The Blectro-Motor. 
—XVII. The Electric Transmission of Power.— XVIII. 
Review : Primer of Primers. 
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THE 
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OF INTELLIGENCE 

And Other Advanced Primers of Electricity. 

By Prof. Edwin J. Houston, A.M., 

Author of ** A Dictionary o/ Electrical IVords^ Terms, and 
PkrasesC^ etc., etc., etc. 



Cloth. Price $x.oo. 



The third and concluding volume of Prof. Houston's 
Series of Advanced Primers of Electricity is devoted to 
the telegraph, telephone, and miscellaneous applications 
of the electric current. 

In this volume the difficult subjects of multiple and 
cable telegraphy and electrolysis, as well as the telephone, 
storage battery, etc., are treated in a manner that enables 
the beginner to easily grasp the principles, and yet with 
no sacrifice in completeness of presentation. 



CONTENTS, 



I. The Electric Transmission of Intelligence.— II. The 
Electric Telegraph.— III. Multiple Telegraphy.— IV. Cable 
Telegraphy. — V. Electric Annunciators and Alarms. — VI. 
Time Telegraphy.— VII. The Telephone.— VIII. Electro- 
ysis. — IX. Electro-Metallurgy.— X. Storage or Secondary 
Batteries. — XI. Electricity in Warfare ; Electric Welding. 
—XII. Some Other Applications of Electricity. — XIII. 
Electro-Therapeutics.— XIV. Review: Primer of Primers. 
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THE ELECTRIC RAILWAY 

In Theory and Practice. 

By O. T. CROSBY ami Dr. LOUIS BELIm 

» — — — 

400 OctaTO Pages. 179 Illuslrations. Price, $2.50. 

This is the first Systematic Treatise that has been pub- 
lished on the Electric Railway, and it is intended 
to cover the Qeneral Principles of Design, 
Construction and Operation. 



TABLE OF CONTENTS. 

Chapter I. General Electrical Theory. 

*' II. Prime Movers. 

" III. Motors and Car Equipment. 

** IV. The Line. 

•* V. Track, Car Houses, Snow Machines. 

*« VI. The Station. 

" VII. The Efficiency of Electric Traction. 

'• VIII. Storage Battery Traction. 

" IX. Miscellaneous Methods of Electric 

Traction. 

*' X. High Speed Service. 

** XI. Commercial Considerations. 

" XII. Historical Notes. 

APPENDICES. 

Appendix A. Electric Railway vs. Telephone De 

cisions. 
"" B. Instructions to Linemen. 
** C. Engineer's Log Book. 
*• D. Classification of Expenditures of 

Electric Street Railways. 
" E. Concerning Lightning Protection, 

by Prof. Elihu Thomson. 
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RECENT PROGRESS 

IN 

ELECTRIC RAILWAYS 

BEING A SUMMARY OF CURRENT PROGRESS 

IN ELECTRIC RAILWAY CONSTRUCTION, 

OPERATION, SYSTEMS, MACHINERY. 

APPLIANCES, ETC. 

COMPILED BY 

CARL HKRING. 



886 Pages and 120 IIlastrationM. Cloth. Price, $1.00. 



This volume contains a classified summary of 
the recent literature on this active and promising 
branch of electrical progress, with descriptions of 
new apparatus and devices of general interest. 



CONTENTS. 



Chapter I. — Historical. Chapter II. — Develop- 
ment and Statistics. Chapter III. — Construction 
and Operation. Chapter IV. — Cost of Construc- 
tion and Operation. Chapter V. — Overhead Wire 
Surface Roads. Chapter VI. — Conduit and Surface 
Conductor Roads. Chapter VI I . —Storage Batterjr 
Roads. Chapter VIII. — Underground Tunnel 
Roads. Chapter IX. — High Speed Interurban 
Railroads Chapter X. — Miscellaneous Systems. 
Chapter XI. — Generators, Motors and Trucks. 
Chapter XII. — Accessories. 
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yjf the Publishers^ 
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Continuous Current Dynamos & Motors. 

Their Theory, Design, and Testing. 

With Sections on Indicator Diagrams, Properties 
OF Saturated Steam, Beltinq Calculations, etc. 

AN ELEMENTARY TREATISE FOR STUDENTS. 

By Frank P. Cox, B.S. 

Cloth. 271 Pages. 83 Illustrations. Price $2.00. 

The purf>ose of this work is to present to students of| 
electro-technics in a simple and direct manner, without the 
use of hig^her mathematics, the theory, desig-n, and testing of 
continuous-current dynamos and. motors as understood and 
carried out in commercial practice. 

A valuable feature of the work is the application t 
numerical problems of the principles developed, th( 
problems being so selected as to cover as broad a field 
possible and to show how to make the various compromij 
always found necessary in practical designing. 

Owing to the steam-engine being so closely allied tc 
the testing and operation otdynamos and motors, sections 
on indicator-diagrams, steam-power calculations, and 
belting are included. 

CONTENTS. 

Chapter I. The Absolute System of Measurement H 
II. Electro-Magnetic Induction.— III. Classification oj 
Machines and General Principles of the Magnetic Circuit 
—IV. The Dynamo as a Motor.— V. Calculations pertainini 
to the Magnetic Circuit.— VI. Theory of Windings, L,osse 
etc. — VII. The Dynamo considered as a Motor. — VII 
Design of Armatures. — IX. Design of Field Mag^net 
— X. Design of Motors. — XI. Dynamo and Motor Testing 
—XII. Efficiency Tests.— XIII. Indicator Diagrams. — XH 
Steam-engine Calculations.— Appendix I. Tests of Iroi 
—II. Ampere-turn Tables.— III. Determination of Sizes < 
Wire for Armatures and Field Coils.— IV. Belting. 
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dynamo and Motor Building 

FOR AMATEURS. 
WITH WORKING DRAWINGS. 



BY 

Lieut. C. D. Parkhurst, U. S. A. 



Cloth. 163 Pages. 71 Illustrations. Price $1.00. 



Descriptions and workins^ drawings are given of the 
allowing dynamos and motors : 

A small ventilating fan motor.— ••A sewing machine 
attery motor, requiring- no patterns or castings in its con- 
ruction. — A sewing machine motor of more finished 
ppearance and greater efficiency than the above. — A 50- 
g^ht incandescent dynamo. 

A chapter treats of armature windings, connections 
id currents, giving minute instructions illustrated with 
stalled drawings. In the chapter on the so-light dynamo 
te various technical points involved in dynamo design 
e fully and clearly treated, enabling the amateur to 
rsign other forms of machines than those described, in 
hich he will be assisted by an appendix giving data of a 
imber of high class motors and dynamos of standard 
anufacture. 

Copies of this or any other electrical hook or books pub- 
hed voill be promptly mailed to any address in the worldy 
STACK PREPAID, OH receipt 0/ price. Address 
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ELECTRIC LIGHTING 

SPECIFICATIONS 



FOR THE USE OF 



Engineers and Architects. 

By E. A. MERRILIi. 



€Ioth. 176 PafreB. Price, ineUdlnff Postage, $1.50. 



The author has drawn up a set of specifications 
covering the various classes of lighting installa- 
tions, which will serve as forms for any special 
type or character of plant, and which are at the 
same time full enough to cover the ordinary instal- 
lation of electrical apparatus and electric light wir- 
ing. The book will prove especially useful to 
architects and engineers who desire a full knowl- 
edge of the necessary requirements of the various 
classes of electrical installations in order to meet 
the demands of the insurance inspectors and the 
conditions of safety. The latest rules are given of 
the (i) National Electric Light Association, 
(2) National Board of Fire Underwriters, (3) New 
England Insurance Exchange. 

Mailed prepaid to any address en receipt 0/ the prict 
by ike Publishers^ 
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FOURTH EDITION. 



STANDARD TABLES 

FOR 

ELECTRIC WIREMEN, 

WITH INSTRUCTIONS FOR WIREMEN AND LINE- 
MEN, underwriters' rules, AND USEFUL 
FORMUL-« AND DATA. 



By CHAS. M. DAVIS. 

Fourth Edition, Thoroughly Revised and Edited by 

W. D. WEAVER. 
Flexible Moroeeo. 128 Pages, JPriee $1»00. 

The Fourth Edition of this popular book contains the 
latest revisions of the insurance rules of the Underwriters* 
International Electric Association, now almost exclusively 
used in the United States. An important section has been 
added on the calculation of alternating current wirinfiT* 
which, for the first time, brings this subject within the 
reach of practical men. 

A number of the most important tables were prepared 
expressly for this work, and being copyrighted, cannot be 
found elsewhere. All the wiring tables are calculated on a 
uniform basis and arranged in the most convenient manner 
for practical use. 

The object always kept in view has been to produce a 
book for wiremen and electricians of a thoroughly practical 
character and free from the padding and useless tables that 
generally accompany such works. 



Copies of this or any other electrical book or books pub- 
lished Tvill be Promptly mailed to any address in the world, 
POSTAGK PREPAID, on receipt of price. Address 

THE W. J. JOHNSTON COMPANY, Ltd., 

41 PARK ROW, NEW YORK. 
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DNIYERSAL WIRING COMPUTER. 

By CARIi HERINO, 

Author of " Principles of Dynamo-Electric Machines,^' 
'* Magnet Winding," etc. 



CoiiT6BieBt Sixe for the Pocket. Cloth. Priee, $1.00. 



Gives the sizes of wires directly in circular mils 
or in gauge numbers, for any make of lamp (or any 
horse power of current), for any loss, for any 
number of lamps ^ and at any distances^ without cal- 
culations, formula or knowledge of mathematics. 

It is the equivalent of a complete set of tables 
for all practical cases, with the advantage over 
these of being much simpler, more compact and 
bandy than such a cumbersome and bulky set of 
tables would be. It gives the result In as little 
time as it would otherwise take to write down the 
figures to perform the calculation. 

The book includes also an illustrated article giv- 
ing general hints on wiring and a set of original 
Useful Auxiliary Tables, such as for heating limits, 
weights of insulation, power reductions, composite 
wires of large sections, weights and resistances, 
wire gauges, etc. 

Mailed postpaid to any address on receipt of the price 
by the Publishers. 
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New Edition. — Revised and Enlarged. 



JOHNSTON'S 
Electrical and Street Railway 

DIRECTORY. 



CONTAINING LISTS OF 



Central Electric Lig^ht Stations, isolated 
Plants, Electric Mining Plants, Street 
Railway Companies (Electric, Horse 
and Cable), with detailed Infor- 
mation regarding each. 



ALSO USTS OP 



Manufacturers of, and Dealers In, Electrical 

and Street Railway Apparatus ; 

Electricians, etc. 



PUBLISHED ANNUALLY. 

Substantially Bound in Cloth, Price $5.00. 



The great facilities possessed by Thb Blbctrical 
World for obtaining information in every branch covered 
by the Directory, added to the special facilities of the 
Directory Department itself, guarantee that the work will 
alw^ays be the most complete, the most reliable and the 
most valuable of any work of the kind ever issued. 
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Tlie Electrical World 



IS THE 

Largest, Moit Handsomelf Illnttrated, and Widest 

Oircnlated Electrical Journal 

in the World. 



It should be read not only by every ambitious 
electrician anxious to rise in his profession, but 
by every intelligent American. 

The paper is ably edited and noted for explain- 
ing electrical principles and describing new inven- 
tions and discoveries in simple and easy language, 
devoid of technicalities. It also gives promptly 
the most complete news from all parts of the world, 
relating to the dififerent applications of electricity. 
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